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BBEftEHHE 

B HacTOHmee BpeMH mctoa cnopoBo-nmibn;eBoro aHajia3a npoHHO 3aBoeBaa 
nojiojKeHHe b Hayae Kan oahh h3 najieoSoTaHaqecaax motoaob acc jie ao b bhhh . 

HcKonaeMHe nmibija, cnopbi, ceMeHa, oraeqaTaa jiacTbeB h ApeBecana 
pacTeHHM b OAHHaKOBoa Mepe HHTepecyioT naneoSoTaHaaoB a nan AOKyMembi 
AJifl BoccTaHOBjieHaa aapTHHLi nocjieAOBaTejibHoro pa3BaTa a <£jiopbi a pacTa- 
TejitHOCTa a aaa MaTepaaji a^h oSocHOBaHaa CTpaiarpa^aqecKoro pacqjieHe- 
Haa ocaAoaHHx OTjiojKeiraa Mopcaoro a KOHTHHeHTajibHoro npoacxojKAeHaa. 

no Mepe B3yaeHaa acKonaeMHX pacTHTejibHLix ocTaTKOB (aan Maapocao- 
naqecaax, Tan a Maapocaonaqecaax) nocTeneHHO HaxoAHTca 3BeHba, CBH3yio- 
mae OTAejibHHe aTanu acTopaa (JopMapoBaima (Jrnopbi, a Taa>ae HaMeqaioTca 
nyTa a no3HaHaio npoacxojKAeHaa a CTaHOBjieima coBpeMeHHoa pacTaTenb- 
hoctb pa3jiaaHLix SoTaHaqecaax o6jiacTea. 

B JiaTepaType b nacToamee BpeMa B3BecTHO HeMajio pa6oT, 3axparaBaio- 
max b tob BJia hhoh CTeneHa BonpocH MeTOAaaa H3yqeHaa hhjilali a caop a 
cnopoBo-nbuibAeBHx cneaTpoB TpeTaaHwx OTjioraeHaa, xoth y Hac b Cobbt- 
ckom Coio3e TpeTBBHLie OTnoatenaa mctoaom cnopoBo-nmibaeBoro aHajia3a 
CTajia cacTeMaTanecaa a3yqaTbca jiamb c Haqajia 40-x toaob. 

BHacToamee BpeMH ohht inapoaoro npaMeaeHaa cnopoBO-nmibAeBoro 
aHajia3a b o6jiacTa H3yqeHaa TpeTaaHbix oraoHceHaa onpaBAaji ce6a ajih 
CT paTarpa^aaecaax a naaeo^jiopacTaaecaax aejiea. nocTpoeHae cxeM cTpa- 
Tarpa^aaecaoro pacqjieHeHaa TpeTaantix OTjiojaeHaa b ax aoHTHHeHTajib- 
hmx, cojiOHOBaTOBOAHHx a MopcKBx $an;HHx yjae He MticjiaTca 6e3 6aocTpa- 
Tarpa^aaecKoa ochobh, ajih aoTopoa MaTepaaji no acaonaeMbiM cnopaM a 
nbuibije HBjiaeTca oahbm a3 ochobhlix. 

MeTOA KOMnjieaCHoro accjieAOBaHaa onopHHx pa3pe30B TpeTaqHHX a qeT- 
BepTaaHbix OTjio?aeHHH CTaHOBaTca o6a3aTejibHHM b HayqHO-accjieAOBaTejih- 
caax pafioTax, Taa aaa tojibho ABTajibHoe H3yqeHae onopmax pa3pe30B (cTpa- 
Tarpa^aa aoTopnx ^ayHHCTaqecKa o6ocHOBana), Bcapbirax Ha TeppaTopaax, 
pacnojiaraBmaxca b TpeTHHHLiH nepaoA b pa3jiaqHHx CoTaHaao-reorpa^nqe- 
caax ofijiacTHX, a b qeTBepTaqHbiH nepaoA — b pa3jiaqHbix <j)H3Hao-reorpa- 
^aqecaax 30Hax, no3BOJiaeT ycTaHOBHTb nocjieAOBaTejibHOCTb CTaHOBjieHiia 
(JjjiopLi a pacTBTejibHOCTa bo BpeMeHH a npocTpa^icTBe. 

Oahhm H3 HaaSojiee Banmux BonpocoB b oSjiacTa cnopoBo-nHJibn;eBoro 
aHajiH3a b HacToamee BpeMa HBjiaeTca pa3pa6oTaa MeTOAa conocTaBjieHaa 
cnopoBO-nHJibn;eBbix cneaTpoB, BHAejieHHLix H3 0AH0B03pacTHbix OTjio>aeHHa 
b paaoHax, 3HaqaTejibHO yAajieHHHX oabh ot Apyroro a HaxoAamaxca b paa- 
jiaqHHx coBpeMeHHLix SoTaHaqecaax o6jiacTax, a b TpeTaqHoe BpeMa pacno- 
jiaraBmaxca b pa3jiaqHbix SoTaHaqecaax oSjiacxax bjih 6oTaHaao-reorpa$a- 
qecaax npoBHHaaax, b noHHMaHaa A. H. KpamTo^OBaqa. 

BbiAeaeHHHe A. H. KpainTo<|)OBHqeM (1941, 1946) SoTaHHKO-reorpa^aqe- 
caae o6jiacia a npoBHHAaa najieoreHa, 3HaqaTejibHO pa3aaqaiomaeca no 
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xapaKTepy $JiopH, AocTaTO^HO hcho yKa3HBaioT Ha to, hto b npeflejiax ceBep- 
Horo nojiymapHH naaeoreHOBaa $aopa ne 6mia oAHHaKOBoz Ha pa3jiHHHbix 
•TeppHTopHHX b oahh h Te ace OTpe3Kn reonornaecKoro BpeMeHH, h hto noaTOMy 
npHMoe conocTaBjieHHe $aopoHOCHHx ropH30HTOB no cocTaBy o6Hapy>KeHHtix 
B HHX paCTHTeJIbHHX OCTaTKOB MOJKeT HpHBeCTH K 0 IHh 60 HHHM BHBOAaM. 

IIocjieAHHMH paSoTaMH b oSaacra cnopoBo-nHabijeBoro aHajiH3a (IIoKpoB- 
CKaa, 1954; 3aKJiHHCKan, 1953!) HaMeaeHa nepBOHaaaabHaa cxeMa npimep- 
Horo paCHOJIOH^eHHH pa3JIHHHHX ^JIOpHCTHHeCKHX npOBHHAHH Ha TeppHTOpHH 
CCCP, a TaKHce nepBOHaaaabHaa cxeMa BepTHKaabHoro pacnpeAeaeHHH pyno- 
boahiahx cnopoBO-HHJibneBLix cneKTpoB b pa3jiHHHiix pernoHax Ha TeppHTo- 
pan CCCP b naaeoreHe h HeoreHe. H. M. IIoKpoBCKaa (1954) na ocHOBaHHH 
o6o6xn;eHHfl a^hhbix cnopoBo-nbijibn;eBoro aHajiH3a npeAnoaojKHTeabHo BHAe- 
aaeT, HanpHMep, EBponencKyio, ypaao-3anaAHOCH6iipcKyio, Ka3axcTaHCKyio 
BoCTOHHOCH6HpCKyK) H ,I(anbHeBOCTOHHyiO reoSoTaHHHeCKHe npOBHHIJHH, OT- 
jinaaioHJiHecH OAHa ot Apyron xapaKTepoM cneKTpoB h $aopHCTnaecKOH npn- 

HaAJie^HOCTbK) HX. 

Abtop HacToamez pa6oTH b AOKaaAe Ha BTopoa Bcecoio3HOH KOH^epeH- 
Ahh no cnopoBo-nbiJibaeBOMy aHaaz3y OTMeaaa 3HaazTeabHHe <$aopzcTzae- 
CKHe pa3JIHHHH 0AH0B03paCTHHX HaaeOreHOBHX CHeKTpOB H3 OHOpHblX pa3- 
pe30B pa3jiHHHHX pazoHOB iora EBponeacKOH aacTz CCCP h Ka3axcTaHa: 
HHHCHHe naneoreHOBHe cneKTpn iora EBponezcKoz aacTz CCCP oTpaacaioT 
$aopy TponzaecKyio , b ochobhom ApeBHecpeAH3eMHOMopcKyio, Ka3axcTaHCKHe 
me 0AH0B03pacTHHe cneKTpH y>Ke b cepeAMe naaeoreHa xapaKTepH3yioTCH 
$aopaMH* CMemaHHHMH, BKmoaaiomHMZ 3aeMeHT ceBepo-BOCTOHHHx a3naT- 
ckhx yMepeHHbix KOMHOHeHTOB . CpeAHenaaeoreHOBHe cneKTpH iora EBponez- 
ckoh nacTH CCCP xapaKTepH3yioT $aopy b ochobhom ApeBHecpeAZ3eMHOMop- 
cnyio, c He6oabmoz npHMecbio yMepeHHOH TyprazcKOz, Ka3axciaHCKHe me 
cpeAHenaaeoreHOBHe cneKTpH hohth noaHOCTbio npeACTaBaeHH nnabaoz 
h cnopaMH pacTeHHH yMepeHHOH TyprazcKoz $aopH, t. e. <$aopH, BecbMa 
6aH3K0H k HHHOieHeoreHOBOH <$aope iora EBponezcKoz aacTz CCCP. 

TaKHM o6pa30M, b HacToamee BpeMa AocTaToano hcho npeACTasaaeTca sea 
caojKHOCTb Bonpoca conocTaBaeHHa 0AH0B03pacTHHx oTaojKeHzz no <$aopz- 
CTHHeCKHM A^HHHM H BHHBHHeTCH HeoSxOAHMOCTb pa3pa6oTKZ AeTaHbHHX MeCT- 
hhx naaeo^aopHCTzaecKHX cxeM, KOTopne b AaabHezmeM MoryT nocayjKZTb 
ochoboh ajih co3AaHHH o6mez naaeo^aopncTHaecKOH nmajin b meaax nop- 
penanzz OAH0BO3pacTHHx OTaojKeHzz H3 yAaaeHHHX TeppzTopzik. 

IIonHTKa H. M. IIokpobckoh BHAeaHTb reoGoTaHHaecKne npoBHHnzz 
b npeaeaax KpynHHx <$nopHCTHHecKzx ofiaacTez HBaaeTca 6oabniHM maroM 
BnepeA b o6aacTz naneo6oTaHzaecKnx zccneAOBaHHZ. BHHBaeHze paanzazz 
$aopncTHHecKHx npoBZHAzz naaeoreHa h HeoreHa, no-BZAHMOMy, — oahh h 3 
npaBnabHHx nyTez k pa3pemeHHio 3aAaaz conocTaBaeHza 0AH0B03pacTHHX 
r0pH30HT0B HO <J>aOpHCTHHeCKHM A&HHHM, TOrAa, KOTAa 3TH r0pH30HTH 
oxapaKTepH30BaHH cnopoBO-nHabn;eBHMH cneKTpaMH pa3azaHoro cocTaBa. 

K cojKaaeHHio, HecMOTpa Ha to, hto caMa acz3Hb noACKa3aaa nyTH pa3BHTza 
cnopoBo-nHabn,eBoro aHaaH3a Kan HayaHOz o6aacTH naaeoSoTaHZKH, coctoh- 
Hne MeTOAHKH h TexHHKz onpeAeaeHHa HCKonaeMHx $opM eme He BcerAa no- 
3BoaaeT noaHOCTbio zcnoab^oBaTb Bee coSpamiHe MaTepzaan. ^o chx nop 
mh pacnoaaraan n, ho-bhahmomy, eme mhoto aeT 6yAeM pacnoaaraTb anmb 
BecbMa orpaHHaeHHHMH B03M0>KH0CTaMH ajih onpeAeaeHHa HCKonaeMbix 
HHabHiH H CHOP AO BHAa. IIpOHCXOAHT 3TO OT TOTO, HTO HHabUia COBpeMeHHHX 
pacTeHHH, b oco6eHHOcTH cy6TponHaecKHX h TponnaecKHX , H3yaeHa eme 
oaeHb caa6o. MeacAy TeM npaBHabHOCTb onpeAeaeHHH HCKonaeMHx nnabnH 
H cnop TpeTHHHHX H HOTBepTHHHHX pacTeHHH HOHTH AeaHKOM 3aBHCHT HMeHHO 
ot 3Toro oScToaTeabCTBa. 

Ha ocHOBaHHH MHoroaeTHHX nccaeAOBaHHH A. H. KpHmTo^oBHHa, 
E. B. Byab$a, B. H. CyKaaeBa, M. M. Habmia h Apyrnx yaeHHx ycTaHOB- 
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JieHO, HTO 3JieMeHTH COBpeMeHHOH $JIOpH HM6H3T Hp63BHHBHHO MHOrO oSlIJHX 
$OpM C TpeTHHHHMH H ASHte BepXHeMejIOBHMH KOMH JieKCBMH . B OCo6eHHOCTH 
3T0 OTHOCHTCH K o6jiaCTH najieOTponHKOB, TAe, no MH6HHK) HamHX KpynHUX 
najieoSoTaHHKOB h $jiophctob, TpeTHHHan $jiopa no HacTonmee BpeMH ocTa- 
jiacB noHTH 6e3 H3MeHeHHH. B yMepeHHHx mnpoTax b TeneHne Bcero KanH03on 
HOA BJIHHHH6M H3MeHeHHH o6meH $H3HKO~reorpa<j)HHeCKOH o6cTaHOBKH h <£jio- 
pa HeoAHOKpamo MeHfljiacB HapnAy c nepepacnpeAejieHneM rpaHHn; pacra- 
TejIBHHX npOBEHAHH H 30H. CTaHOBJieHHe COBpeMeHHOH <j)JIOpBI npOHCXOAHJID 
He oAHOBpeMeHHO b pa3jiHHHtix pernoHax. B ceBepHOM nojiymapHH ochobhoh 
KOMHJieKC TpeTHHHLIX CySTpOHHHeCKHX CeMeHCTB, pOAOB H BHAOB paCTeHHH, 
TeCHHMMH o6lAHM HOXOJIOAaHHeM, HaCTHHHOH apHAH3aiI,HeH, a 3aTeM yB6- 
JIHHeHHeM KOHTHHeHTaJIfcHOCTH KJIHMaTa, OTCTynaJI K lOHtHLIM HIHpOTaM, 
ycTynaa MecTo yMepeHHUM ceBepo-BOCTOHHtiM (JmopaM. B to ate BpeMH no- 
CTeneHHoe coKpameHne njionjaAH, 3aHHTOH mopckhmh boabmh, H3MeHeHHe 
KOH$Hrypan,HH MaTepuKOB h hx pejibe^a, npOHexoAfliAee nocTenenHo h He- 
OAHHaKOBO B pa3JIHHHHX paHOHaX, C03AaBaJI0 CneAH$HHeCKHe yCJIOBHfl RJ1H 
paaBHTHH jiaHAma^THLix 30H. HanpHMep, TeppHTopna Ka3axcTaHa yate 
b cpeAHeM ojinroijeHe npeACTaBjimia co6oh cymy, Ha KOTopon pa3BHsajiaci> 
pacTHTeatHOCTb, othbcth jiecHaa, jiHCTonaAHaa, hjih nojiynycTMHHaa h cyxo- 
CTenHaa Ha yaacTKax c BtipoBHeHHOH noBepxHOCTBio h c necaaHHCTBiM, me6e- 

HHCTLIM rpyHTOM (B03M0HCH0, C COJIOHIJOBBIMH HOHBaMH). 

Ha lore ate EBponencKOH aacTH CCCP, HanpHMep Ha TeppnTopHH A 30 B 0 - 
KyGaHCKOH BnaAHHLi, b 3to BpeMH 6 bijio eme rjiySoKoe Mope, b kotopom oraa- 
rajiHCb MoqHHe ocaAKH. Mope oKOHnaTejiBHO perpeccnpoBajio otcioas jihihh 
b KOHAe nJiHon,eHa, nocjie HeoAHOKpaTHtix B03BpaTHwx abhjkohhh. EcTecTBeH- 
ho, hto jihhib k 3TOMy BpeMeHH Morno oTHOCHTbca 3acejieHHe ashhoh Teppn- 
TOpHH pacTHTejibHOCTbio, KOTopafl b CBH3H c nyjiBcanneH rpaHHn; Mejieiomero 
Mopa HeoAHonpaTHO MeHajia cboh cocTaB h tojibko b KOHije njraon;eHa, norAa 
o6mHe (J)H3HKO-reorpa(J)HaecKHe ycjiOBna hph6jih3hjihcb k coBpeMeHHUM,. 
CTana npHo6peTaTb cocTaB Tan ate, 6 jih3khh k coBpeMeHHOMy . 

HecMOTpa Ha to, hto cocTaB pacTHTejiBHOCTH h rpaHHAH pacnpocTpaHe- 
HHH pa3JIHHHMX ^HTOIjeHOTHHeCKHX eAHHHA HeOAHOKpaTHO H3M6HHJIHCB H 
TeaeHHe KaHH03oa, coxpaHHJiHCB ao Hamnx Anen Te ocHOBHBie poAH pacTe- 
HHH, KOTOpLie BXOAHJIH B COCTaB TypraHCKOH yMepeHHOH <$JIOpBI H HOBOH 
cpeAH36MHOMopcKOH <$jiopBi, c^opMHpoBaBmeHca b TeaeHne KaHH03oa ny- 
TeM CMemeHHH ApeBliecpeAH3eMHOMOpCKOH, BOCTOHHOa3HaTCKOH, KHTaHCKOH 
h Apyrnx $Jiop. 

TaKHM o6pa30M, onpeAejieHne poAOB HCKonaeMHX dbijibabi h cnop Momer 
H AOJIJKHO npOH3BOAHTBCH HyTeM CpaBH6HHH C HHJIBAOH H CHOpaMH COBpeMeH- 
hhx poAOB, tohho Tan ate, nan 3 to AOJiaeTCH npH onpeAeneHHH HcnonaeMbix 
JIHCTOBBIX OTneaaTKOB H OCTaTKOB paCTeHHH HJIH MOpCKOH ^ayHM. 

npn conocTaBjieHHH HCKonaeMHX bhaob nHJibAti h cnop c 3TajiOHHHMK 
CpaBHHTejIbHHMH KOJIJieKAHaMH nHJIBQLI H CHOp COBpeMeHHLIX BHAOB paCTe- 
HHH Mbi Ha6jiioAaeM, hto 3th bham b noAaBJiaiomeM 6ojii>niHHCTBe cnyaaes 
HMeioT o6mne Mop^onornaecKHe aepTti, hto yKa3UBaeT Ha hx 6jiH3KoepoACTBO. 

B to ate BpeMH oTHOCHTejibnaa 6eAHOCTb Hamnx jiafiopaTopHH cpaBHHTejiB- 
HHMH KOJIJieKAHHMH H OrpaHHHeHHOCTB HameH JIHTepaTypH HO MOp<|>OJIOrHH 
uBijiBABi He no3BOJiHioT HCCjieAOBaTejiHM b pHAe CAyaaeB AOBecra onpeAeneHHe 
HCKonaeMoro MaTepnana He tojibko ao BHAa, ho h ao poAa. HHorAa ate bhag- 
aeHHBie $opMH ocTaioTca onpeAeneHHBiMH tojibko ao ceMeficTBa hjih Aaate ao 
KJiacca. HeKOTopHe $opMH npnxoAHTca rpymmpoBaTB jihhib no Mop$ojiorn- 
aecKHM npH3HaitaM. Tanne ycnoBHO onpeAejieHHHe $opMBi yate ne MoryT 6htb 
HCn0JIB30BaHBI AJIH $JIOpHCTHHeCKHX peKOHCTpyKAHH H HMeiOT JIHHIB CTpaTH - 
rpa^naecKyio achhoctb, xapaKTepH3ya OTAejiBHue ropH30HTH oAH0B03pacT- 
hbix oTjioateHHH b npeAejiax tojibko oahoh h toh ate $H3HKO-reorpa$HaecKOH 
o6jiaCTH, npOBHHAHH HJIH H0A06jiaCTH. 
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He TaK flaBHO B. A. BaxpaMeeB b CBoeii pa6oTe o coctohhhh coBeTCKOH 
uajieoSoTaHHKH (1953) BHCKa3aji MHCJib o tom, hto cdhckh cnopoBO-nHjibpe- 

BHX CneKTpOB, COCTaBJieHHHe H3 pO^OBHX H^3BaHEtH, COBepmeHHO He^OCTa- 
TOHHH AJIH XapaKTepHCTHKH OTAeJIBHBIX CJIOeB H CBHT H HTO HCH0JIB30BaHHe 
TaKHX CHHCKOB AJIH XapaKTepHCTHKH $JIOpM OTAeJIBHBIX OTpe3KOB reojiornne- 
cKoro BpeMeHH Hei^eJiecoo6pa3HO, Tan Kan 6ojibhihhctbo pacTHTejiBHBix bhaob 
3THX pO^OB ogjia^aeT HinpOKHM r0pH30HTajIBHBIM H BepTHKajIBHLIM pacnpo- 
cxpaHeHHeM. 9to He coBceM TaK. Ee3ycjioBHo, BnAOBoe onpeAejieHHe hbuibah 
H cnop Heo6xo,nHMO npn H3yneHHH mojioabix KaHH030HCKHX h TeM 6ojiee neT- 
BepTHHHLIX OTJIOH<eHHH. He BH3LIBaeT T3K?Ke COMHeHHH H TO, HTO HeAOCTaTOH- 
ho tohho onpe^ejieHHoe CHCTeMaTnnecKoe noJio>KeHHe toh hjih hhoh HCKonae- 
MOH $opMm jiHHiaeT bo3mojkhocth HCH0jiL30BaTb AaHHBie aHajiH3a ajih peKOH- 
CTpyKD;HH #po6hhx ajieMeHTOB jiaHAnia^Ta. Ho Bee me cnopoBO-ntijiBiteBBie 
cneKTpLi, npe^cTaBJieHHLie poaobbimh Ha3BaHHHMH hjih BKJiioHaiomHe komho- 
HeHTbi, CHCTeMaTHHecKOe nojionceHHe KOTopHx onpe^ejieHO jihhib ao ceMencT- 
Ba, npnroAHH ajih CTpaTnrpa^HHecKHX ijejieH. 

bOTBHHKaM xopomo H3BeCTH0 , HTO OCHOBHOH e^HHHH.eH AJIH XapaKTepHCTHKH 

(JjjiopncTHHecKHx noApa3AeJieHHH npHHHMaeTCH ceMencTBO (AJiexHH, 1950). 
Haynaa apeajm pa3JiHHHBix ceMencTB h poaob, y^aaopB ycTaHOBHTB rpaHHijBi 
coBpeMeHHBix SoTaHHaecKHx o6jiacTen. H3BecTHO, HanpHMep, hto nacTB ce- 
MencTB, TaKHX KaK Palmae, Anonaceae, Ebenaceae, Cactaceae, Cephalota- 
xaceae h AP*> hbjihiotch hhcto TponnHecKHMH, h HeKOTOpue poABi 9thx ce- 
MencTB npHypoaeHBi k TponnaecKHM >Ke mnpoTaM pa3jiHHHLix cTpaH. Tan, 
iianpHMep, HeKOTopne poABi ceMencTB Cactaceae, Bromeliaceae BCTpenaioTCH 
tojibko b IOjkhoh AMepHKe, OTAOJiBHHe jKe.poABi ceMencTBa Cephalotaxacea 
HpHypoHeHBi TOJIBKO k ABCTpajiHH. TaKHe poABi ceMencTBa Podocarpaceae, 
KaK Dacrydium , Phyllocladus , hjih ceMencTBO Araucariceae H3BecTHBi tojibko 
b 3anaAHOH nacTH ABCTpajiHHCKoi SoTaHHaecKoi objiacra h t. a* CeMeiicTBo 

MHpTOBHX BO BC6M erO MH0r006pa3HH npHyponeHO B OCHOBHOM K ABCTpajiHH- 
CKOH oSjiacTH, a oShihphbih poA 3Toro ceMencTBa — Eucalyptus nyTB jih He 
3HAeMHHeH A JIH ABCTpajiHH. 

TaKHM o6pa30M, onpeAOJieHHOe coneTaHne rpynnBi ceMencTB xapaKTepH3yeT 
SoTaHHHecKyio objiacTB hjih noAobjiacTB, a cjieAOBaTejiBHO , xapaKTepH3yeT 
h o6myio $H3HKO-reorpa$HHecKyK) obcTanoBKy KaKoii-To onpeAejieHHoii 

TeppHTOpHH. CjieAOBaTejiBHO, CnOpOBO-HLIJIBAeBOH cneKTp, BKJIIOHaiOIAHH 
6ojiBmoe hhcjio KOMHOHeHToB, onpeAejieiiHBix jihhib b npeAejiax ceMencTB, 

MOJKeT CJiyJKHTB H A JIH (f>JIOpHCTHHeCKHX IjeJieH H AJIH CTpaTHTpa^HHeCKOTO 
noApa3AeJieHHH. 

OneBHAHO, hto neM MeHee cxeMaTHHHO onpeAejieHHe, TeM u;eHHee AaHHBie 
cnopoBO-nBiJiBn;eBOro aHajiH3a ajih Apo^Horo CTpaTHrpa^)HHecKOro noApa3Ae- 
jieHHH, Tan KaK onpeAejieHHe iibijibabi h cnop ao poAa hjih bhas no3BOjineT 
oxapaKTepH30BaTB He tojibko <£jiopy, ho h cyMMy AeHOTnnecKHx eAHHnn;, cJia- 
raiomHX 3Ty $Jiopy. npHyponeHHOcTB onpeAeJiemiBix poaob otacjibhux ce- 
MeHCTB K pa3JlHHHLlM EAHpOTaM 3eMHOrO Hiapa H03B0JIHeT BHAejIHTB ^)JlOpH- 
CTHHecKHe noAobjiacTH, a pacnpocTpaHeHne pa3JiHHHBix bhaob 3thx poaob 
xapaKTepH3yeT rpynnu hjih OTAejiBHme ijeH03Li b sthx nOAoSjiacTax. nocJieA- 
Hee hoaboaht Hac k bo3mo>khocth cyAHTB o cocTaBe pacTHTejiLiiocTH onpeAe- 
JieHHLix ajieMeHTOB pejiBe(|)a h bbiacjihtb oTAejiBHBie JiaHAina^THLie eAH- 
hhah. 

R npHMeHeHHH k CHopoBO-nBiJiBAeBOMy aHajiH3y onpeAejieHHe poaob 
AaeT B03M0JKH0CTB peKOHCTpynpOBaTB ^)JIOpHCTHHeCKHH COCTaB paCTHTeJIBHOTO 
nonpoBa ajih cpaBHHTejiBHO Kpymmx CTpaTHrpa$HnecKHx HHTepBajios (apyc), 
onpeAejieHHe >Ke BHAOBoe MOmeT a^tb bo3mo>khoctb BHAejiHTB Koppejinpyiomne 
cneKTpLi ajih AeJieHHH Ha cbhtbi h cjioh. Tanoe ApobHoe noApa 3 AeJieHne 6yAeT 
b Ka>KAOM OTAejiBHOMCJiynaenpHMeHHMO jihhib ajih Mecmoro CTpararpa^nne- 
cKOro pacHjieHeHHH TOrAa KaK cneKTpLi, oxapaKTepH30BaHHBie onpeAeJieHHeM 
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£0 ceMencTBa hjih poA&> MoryT hmgtb ropa3AO 6oJiee mnpOKoe 3HaueHHe, ho 
Aaa o6ocHOBaHHfl MeHee Apo6Horo pacnjieHeHHH. 

IlpHMepOM MoryT cjiyjKHTb cjieAyiomHe cxeMH pacnpeAeJieHHH cnopoBO- 
nuabAeBHx cneKTpoB. 

1 . CneKTpH npeACTaBJieHH rojioceMeHHHMH ( 20 %), noKpHToceMeHHHMH 
( 45 %), cnopaMH nanopoTHHKOB ( 35 %). rojioceMeHHHe b ochobhom npeACTaB- 
JieHH HBiaBAOH pacTeHHH, npHHaAJieHcamnx k ceMGHCTBaM Araucariaceae, 
Podocarpaceae, Cupressaceae, Gnetales, eAHHHUHO Pinaceae (npenMymecT- 
BeHHO apxaHHHbie (|>opMH poAOB Pinus h Picea ). IIoKpHTOceMeHHHe npeACTaB-- 
jieHH ceMeacTBaMH Myrtaceae, Proteaceae, Goodeniaceae, Leguminosae, 
Casuarinaceae. CnopH npHHaAaejKaT pacTeHHHM ceMencTB Cyatheaceae, 
Dicksoniaceae h ap* Tanon cneKTp yKa3HBaeT Ha TponnuecKHH o6jihk $JiopH 
h xapaKTepH3yeT HHSKHenajieoreHOBHe OTjio>KeHHH IIpHapajibH, Ka3axcTaHa, 
3anaAHOH Ch6hph, TyprancKOH BnaAHHH, oTnacTH iojkhhx panoHOB EBponen- 

ckoh nacTH CCCP. 

2 . CneKTpH npeACTaBJieHH noKpHTOceMeHHHMH ( 60 %), rojioceMeHHHMH 
( 25 %) h cnopaMH ( 15 %). IIoKpHTOceMeHHHe npHHaAJiOBaT k poA&M Juglans , 
Pterocarya, Liquidambar , Nyssa , Betula , Alnus , Acer , Quercus , Ulmus. 
FojioceMeHHHe npenMymecTBeHHO npeACTaBJieHH hhjibaoh pacTeHHH poAOB 
Picea , Pinus , Taxodium , c HeSojibmon npHMecbio Cedrus , ceM. Cupressaceae, 
Tsuga. CnopH b ochobhom npHHaAue>KaT poAaM Dryopteris , Alsophyla , Glei- 
chenia, ceM. Polypodiaceae n b HeSojibmoM KOJinuecTBe Sphagnum (?). 
3th cneKTpH xapaKTepHH a^h cpeAHero ojiHron;eHa b CeBepHOM npnapajibe 
h CeBepHOM IT pHHpTHnibe (nepBaa h BTopaa cbhth KOHTHneHTajibHoro ojih- 
ron;eHa), rjih EBponencKOH >Ke uacTH CCCP cneKTpn, noAo6HHe 3 thm, xapaK- 
TepH3yiOT MHOHieH. 

3 . CneKTpH B OCHOBHOM npeACTaBJieHH HOKpHTOCeMeHHHMH ( 88 %), rojio- 
ceMeHHHMH ( 10 %), cnopaMH ( 2 %). fljia noKpHToceMeHHHx xapaKTepHO npn- 
cyTCTBHe Artemisia cf. dracunculus , A. cf. pectinata y A . cf. sublessingiana , 
Calligonum cf . paletzkianum , Atriplexd . cana , Kochiad. scoparia , Salsola aff. 
soda , Ferula aff. assa foetida, Nitraria cf. Schoberi npn yuacTHH Rhus sp., 
Proteaceae, Betula sp., Pinus cf. silvestris , Cotinusn Ap» Tanne cneKTpH npn- 
HaAJiejKaT acconiHaAHflMnojiynycTHHHHX MecTooSnTaHHH BepxHeojinroAeHO- 
Boro BpeMeHH h xapaKTepHH tojibko auh otjiojkghhh necuaHO-ajieBpHTOBOH 
cbhth BepxHero ojinron;eHa, na rpaHHAe c hajkhhm mhoaghom b CeBepHOM 
IIpHHpTHiiibe. 3th cneKTpH no CBoeMy cocTaBy 6jih3kh k cneKTpaM ueTBep- 
THUHHX OTJIOHteHHH 9T0r0 paHOHB. Ho COBpeMeHHHe cneKTpH He HMeiOT npH- 
MecH TypraHCKOH ^jiopH h ropa3AO SeAHee npHMecbio hhjibah ApCBecHHX 
nopoA, noTOMy hto b neTBepTHUHoe BpeMH ApcBecHaa pacTHTejibHOCTb b CeBep- 
HOM npHHpTHmbe 6njia npeACTaBJieHH jinnib rajiepeHHHMH jiecaMH hjih po- 
m;aMH baojib HeKOTopnx peK. 

IIpHBeACHHHe cneKTpH pe3KO otjihhhh ot BepxneojiHroAeHOBHx cneKTpoB 
iohchoh qacra CCCP (BepxHHH MaHKon CeBepHoro KaBKa3a), KOTopae HMeiOT 
HHHTO>KHyK) HpHMeCb HHJIBAH TpaB, a B OCHOBHOM COCTOHT H3 HHJIbAH ApCBCC- 
hhx nopoA- CpeAH He6ojibmoro KOjinuecTBa hhjibah TpaB o6hhho npncyx- 
cTByioT HeKOTopne poAH ceM. Chenopodiaceae, ho b ochobhom hhjiba& TpaB 
npHHaAJiejKHT jiyroBOMy KOMnjieKcy. 

TaKHM o6pa30M, mh Ha HarjiaAHOM npHMepe mohajm yoeAHTbca b tom, hto 
cnopoBO-nnjibAeBHe cneKTpH,* npn 6ojibmeH hjih MeHBineH ACTajibHOCTH 
onpeACJieHHH, npeACTaBJiaioT a^h Aejien cTpararpa^HH 6ojibmyio, a nopon He- 
aaMeHHMyio, achhoctb, tbk kbk bo MHornx cjiyaaax A^HHHe cnopOBO-nHJibn;e- 
Boro anajiH3a hbjihiotch e ahhct bchhoh najieoHTQjiorHHecKOH ochoboh, npn 

nOMOHJH KOTOpOH MOJKHO CHHXpOHH3HpOBaTb OTJIOJKeHHfl, OHpeACUHTb CTpaTH- 
rpa^naecKoe nojio>KeHHe nx h BOCCTaHOBHTb npHMepHHe nepTH pacTHTejibHoro 
BjieMeHTa jiaHAina^Ta OKpyjKaiomeH cymn b nepHOA ^opMHpoBaHHa H3yaae- 

MHX OCaAKOB. 
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Heo6xoflffMO ynoMHHyTb o JiaHflma^THHx 3onax h o pacTHTejibHOCTH h 
$aope, BOCCTaHOBJieHHOH no AaHHHM Cn0p0B0~nbIJIbAeBbIXaHajIH30B. B JIHTe- 
paType, nocBnmeHHOH cnopoBO-nbijibn;eBbiM nccjieAOBaHHHM n <|>jiopHCTHHe- 
ckhm nocTpoeHHHM, mh HeoflHOKpaTHO BCTpenaeM Tanne BHpajKeHUH, nan: 
«...b TeneHne ojiHron;eHOBoro BpeMeHH Ha TeppHTOpHH iojkhoh 3 ohh EBponen- 
ckoh npoBHHn;HH 6 bijih pacnpocTpaHenu nmpoKOJiHCTBeHHbie jieca» hjih 
«...Ha TeppHTOpHH Ka3axCTaHCKOH npOBHHIJHH HpOH3paCTaJIH mHpOKOJIHCT- 
BeHHtie jieca. . .» (IIoKpoBCKafl, 19o4, cTp. 246). 9to He tohhoIH bot noneMy. 
AHajiH3Hpy« cnopoBo-nHju>n,eBBie cneKTpbi Tperann hx otjiojkghhh (hjih otjio- 
HteHHH hhbix 3nox), mh b pHAe cjiynaeB HMeeM AeJIO C MOpCKHMH ocaAKaMH, 
(|)OpMHpOBaBmHMHCH B HpOAOJI^KGHHe AeCHTKOB THCHHeJieTHH Ha AHe oSmnpHLix 
MOpCKHX 6aCCeHHOB. HmCHHO C TaKHMH MOpCKHMH OCaAKaMH CBH3aHH cnopoBO- 

nujibAeBHe cneKTpbi ojiHroijeHOBoro BpeMeHH k»khoh3ohbi EBponencKon npo- 
bhhijhh (ManKoncKoe Mope) h 6ojn>meH nacTH Ka3axcKOH npOBHHijHH (neraH- 
CKoe Mope). HHKaKon pacTHTejibHOCTH, pa3yMeeTCH, Ha 9 thx npocTpaHCTBax 
b to BpeMH He 6 hjio. IlbiJibAa yue h cnopbi, oSHapyjKeHHHe b MOpCKHX oTJiojKe- 
hhhx, npHHaAJie>KajiH pacTeHHHM, npoH3pacTaBmHM Ha TeppHTopnnx MaTepn- 

KOB HJIH OCTpOBOB, 6epera KOTOpLIX OMHBajIHCb 3THMH MOpHMH. 

TaKHM o6pa30M, aHajiH3Hpya cnopoBo-nHjibn;eBbie cneKTpbi H3 MopcKHx 
OTJIOJKeHHH, MOIHHOCTb KOTOpblX Ha KaBKa3e, B KpblMy H IlpHa30Bbe AOCT0- 
raeT HecKOJibKHx coieH MeTpoB, a b CeBepHOM npHHpTtimbe h b 3anaAHOH 
CnfinpH — HeCKOJIbKHX AECHTKOB MeTpOB, CJieAyeT yHHTBIBaTb, HTO (J)JIOpa > 

BoccTaHaBjiHBaeMan no sthm cneKTpaM, othochtch He k tohkbm HaxoAOK, 
a k ynacTKBM cymn, pacnojiojKeHHHM Ha paccTOHHHH acchtkob, a MOJKeT 6tiTb > 
H COTeH KHJIOMeTpOB OT 3THX TOHeK. 9 to CJieAyeT yHHTLIBaTb npH COCTaBJieHHH 
napT pacnpeAejieHHH pacTHTejibHOCTH, xoth 6 h h cxeMaTnnecKHx, KOTopbie 
AOJDKHbi cooTBeTCTBOBaTb o6meH najieoreorpa^HHecKOH cxeMe H3ynaeMoro paii- 
OHa. AHajiH3Hpya cnopoBO-nbuibijeBbie cneKTpbi, nojiyneHHbie H3 ^annajibHO 
pa3JIHHHHX KOHTHHeHTaJIbHHX OTJIOJKeHHH, MbI HMeeM AeJIO C KOMHJieKCaMH 
HbijibAH h cnop pacTeHHH, npOH3pacTaBmHx b ochobhom b 6 jih 3 h ot MecTa <J)Op- 
MHpOBaHHfl 3THX OTJIOJKeHHH. B 3THX CJiynaflX CHOpOBO-HHJIbIi;eBHe CneKTpbi 
6ojiee hjih MeHee tohho OTpajnaioT He tojibko xapanTep <£jiopbi, ho h cocTan 
pacTHTejibHOCTH TeppHTOpHH, 6jIHJKaHfflHX K nyHKTaM HCCJieAOBaHHfl. 

AHajiH3Hpyn >Ke MOpcnne OTjiojKeHHH, oco6eHHO rjiySoKOBOAHHx <£a- 
Ahh, Mbi BbiAejineM cneKTpbi, Aaiomne cyMMapHoe OTpajKeHne xapaKTepa pa- 
CTHTejibHoro nonpOBa cymn, OMbiBaeMOH MopeM. Ilpn 3 tom nbuibija h cnopbi, 
npHHeceHHbie b Mope bo ahum h B03AymHbiM nyTeM, MoryT npHHaAJieJKaTb pa-* 
cTeHHHM, bxoahiahm b cocTas caMbix pa3HOo6pa3Hbix n;eH030B hjih rpynn hx. 
no3T0My cneKTpu H3 mopckhx oTjiojKeHHH o6binHO coAepjnaT Hanfiojiee 60- 
raTbie b bhaobom oTnomeHHH komcjighch nbuibn;bi h cnop, CMemaHHHH cocTas 
KOTOpblX He AaeT TBepAMX OCHOBaHHH K peKOHCTpyKAHH pacTHTejibHOCTH* 
Tanne cneKTpbi a&iot b ochobhom jinnib (JmopHCTHnecKHe xapaKTepncTHKH. 
Ha OCHOBaHHH aHajiH3a cneKTpoB H3 rjiySoKOBOAHbix otjiojkchhh CAejiaTb bbi- 
BOA OTHOCHTeJIbHO COCTaBa pacTHTejibHOCTH SjIHJKaHIIIHX TeppHTOpHH MOJKHO 
JiHmb b npeAnojiojKHTejibHOH <$opMe, h to HMen MaTepnaji no cnopoBo-nmib- 
neBHM cneKTpaM hjih no MaKpocKonHnecKHM ocTaTKaM H3 0AH0B03pacTHbix 
KOHTHHeHTajibHLix OTjioH^eHHH 6jiHjKaHnmx TeppHTOpHH. ITapajuiejibiibie HC- 
CJieAOBaHHH paCTHTeJIbHbIX OCTaTKOB H3 0AH0B03paCTHbIX KOHTHHeHTaJIbHbIX 
HJIH npn6pe>KH0B0AHHX OTJIOJKeHHH 6jIH>KaHinHX TeppHTOpHH MOryT HOMOHb 
B OTbICKaHHH HCTOHHHKOB CHOCa HHJIbHbl H CHOp Ha MeCTO MOpCKHX OTJIO>KeHHH . 

OnuT TaKHx napajuiejibHHx HCCJieAOBaHHH 6 hji npoH3BeAen H. A. Boji- 
XOBHTHHOH (1953) AJIH MejbOBbIX OTJIOH^eHHH H aBTOpOM HaCTOHIAeH pa6oTH, 
coBMecTHO c B. H. BapaHOBbiM, — no panoHy CeBepHoro npnapajibH h 3anaA“ 
hhx ckjiohob MyroA>Kap. Abtop npOH3BOA0Jia cnopoBO-nbuibn;eBOH aHajina 
OTjionteHHH MOpCKoro najieoreHa (TacapaHCKan cehtb), B. H. BapaHOB — 
aHajiH3 oTnenaTKOB jiHCTbeB h coxpaHHBmHxcH ApeBecHbix OCTaTKOB, a TaKHte 
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nHJIblJH H cnop H3 KOHTHHeHTajIbHOH <$aAHH 3TOH >Ke CBHTH. IIo <$nopHCTHHe- 
ckoh 6jih30cth h no coBnaffeHHio oTAejibHMX poAOB, k KOTopHM npnHaAnejKa- 
jih pacTHTejibHLie ocTaTKH b tom n ApyroM cnynae, mojkho 6hjio y6eAHTbca, 
hto oahhm H3 ochobhhx hctohhhkob CHOca nHJibn;bi b TacapaHCKoe Mope Ce- 
BepHoro IIpHapajibH 6hjih OTporn MyroA>Kap, KOTopne b to BpeMfl Glijih cy- 
men (BapaHOB, 1953). 

BTopaa KOH^epeHAHH no cnopoBO-nbuibmeBOMy aHann3y 1953 r. nona- 
3ajia, HacKOjibKO npoABHHynocb BnepeA H3yneHne cnop n nbijibmd KanHO- 
30HCKHX OTJIOWeHHH B006m,e H, B HaCTHOCTH, TpeTHqHHX. OrpOMHBIH 
$aKTHqecKHH MaTepnan, coAepHsamnnca b AOKJiaAax npeACTaBHTenen reo- 
jiornqecKHx HayHHO-nccneAOBaTenbCKnx HHCTHTyTOB AnaAeMnn Hayn CCCP, 
MnHHCTepcTBa reonornn, MnHHCTepcTBa ne^THHon npoMiimneHHOCTH, yHH- 
BepcHTeTOB n Ap*» MO>neT yjKe cny>KHTb ochoboh Ann Sojibmnx CBOAHbix 
pa60T. 06mHM HeAOCTHTKOM SoJIbmHHCTBa HCCJieAOBaHHH KaHH030HCKHX 
cnopoBo-nHJibn;eBbix cnenTpoB HBnaeTCH oTcyTCTBne Mop^onornqecKnx 
onncaHHH ncnonaeMbix nHJibn,bi n cnop. B otom oTHOmeHnn paSora b o6na- 
cth cnopoBo-’nHJibAeBoro aHajiH3a HecnojibKO oTCTaioT ot o6men cncTeMH 
najieoHTOJiornqecKHx nccneAOBaHnn. MejKAy TeM, 3aHHMancb naneo$nopncTH- 
qecKHMH peKOHCTpyKAHHMH, cnen,nanHCTH no cnopoBo-nbmbijeBOMy aHann3y 
o6fl3aHH ^HKCHpOBaTb H AOKyMeHTHpOBaTb CBOH HaXOAKH, He OrpaHH^HBaHCb. 
cnoBecHbiM neperaeM oSHapyjKeHHtix <j>opM, n co3AaBaTb, tbkhm o6pa30M, 
$oha A^fl cnpaBonHOro MaTepnana. 

M3yqeHne pacTHTejibHbix ocTaTKOB b panoHax, coceAHnx c CeBepHHM IlpH- 
apajibeMnnaBjiOAapcKHMlIpHHpTLiinbeM, BeAeTcn b TeneHne MHornx agchthob- 
jieT. Euje b 1858 r. I\ B. A6nx onySnnKOBan MaTepnan no pacTHTenbHHM ot- 
nenaTKaM H3 Knprn3CKnx CTenen, coSpaHHHM A. H. Ahthhobhm h3 yrnncrax 
oTjio>KeHHH y HCTonHHKa 5Kap-Kye n onpeAOJieHHHM 0. TeepoM. IIocneAyK)- 
buhmh pa6oTaMH b Ilpnapajibe, Ka3axcTaHe, Typrae, npnnpTbiinbe, b CpeAHen 
A3 hh (Teep, 1858; Bepr, oSpaSoraa nann6nHa, 1906; KpnmTo^oBnq n IlajiH- 
6hh, 1915; HenSypr, 1928 2 ; BonpyHyc, o6pa6oTKa IIohpkoboh, 1932, 1935; 
Eopcyn, 1935; y3HaA3e-,IJre6yaA3e, 1948; MqeAnnmBnnn, 1948 n 1949 1>2 ; 
KopHHJioBa, 1950 1?2 , 1952 1>2 , 1955; n AP-) 6hjio otkpmto 6onbmoe pa3HOo6- 
pa3ne yMepemio nncTonaAHbix n jKecTKonncTHHX cy6TponnqeGKnx $nop. 
3thmh pa6oTaMH ycTaHOBjieHO 6eccnopHoe cymecTBOBaHne ppyx thhob <$nop 
naneoreHa Ha TeppHTopnn CeBepHoro Ilpnapanba, Typran n 3ancaHa n ot- 
qacTH U,eHTpajibHoro Ka3axcTaHa. Bonee apgbhhh KOMnneKC $nop, no cxoa- 
CTBy nx c HsecTKOJiHCTHOH cyOTpomraecKon ApeBHen naneoreHOBon <$nopon 
ynpaHHU, A. H. KpnmTo^oBnq (1946) Ha3Ban nojiTaBCKOH $jiopon, hjih aHa- 
nornnHOH en. Bonee MOJiOAyio yMepeHHO jmcTonaAH-yio, He BKJiioqaiomyK) 3Jie- 
MeHTa TponnqecKHX jKecTKOJincTHHX $jiop, A. H. KpnmTo^OBnq Ha3Ban Typ- 
raficKOn $jiopoH Ha ocHOBaHnn rnaBHbix HaxoAOK 3toh <|>jiopLi b Typrae. 

K cojKajieHHio, He BcerAa 6Hno HaAen^HO cTpaTHrpa^nqecKoe nonowenHe 
HaxoAOK, h no3TOMy AOJiroe BpeMH 3 th $nopbi HMenn npoSneMaTHnecKHH B03- 
pacT. B ochobhom' onpeAejieHHe HaxoAOK Benocb no cpaBHeHnio c H3BecTHbiMH 
n xopomo H3yqeHHLiM n <$jiopaMH 3anaAHon EBponn, h tojibko A. H. KpnmTo- 
$obhh HeoAHOKpaTHO OTMeaaji pa3jiHqne b cocTaBe 0AH0B03pacTHtix $jiop H3 
Aaneno otctohiahxoaho ot Apyroro MecTOHaxo>KAeHHH. OAHano hkA.H. Kpn- 
mTo^oBHqy He BcerAa nonaAan hbaokho AaTnpoBaHHbiH MaTepnan. OSnnne 
pacTHTenbHbix ocTaTKOB b OTnojKeHH hx KOHTHHeHTanbHHX $an;nn BepxHnx 
ropH30HTOB naneoreHa n MHoronncneHHHe HaxoAKH OTnenaTKOB pacTeHnn 
b necnaHO-KBapAHTOBHx $an;HHX ero hhjkhhx ropn30HTOB npnBneKann n 
npnBneKaioT no cnio nopy BHHMaHne MHornx naneoGoTaHHKOB, KOTopHe 
b 6onbmHHCTBe cnynaeB (no KpanHen Mepe Tan Shho ao 40-x toaob) nonara- 
nncb Ha onpeAeneHHH B03pacTa $nopoHOCHtix ropn30HTOB, AaHHBie reonora- 
mh, co6paBmHMH MaTepnan, a onpeAeneHHH 3 th 6uim He BcerAa tohhh. 

IIpHMepoM MOHceT cnyncHTb He pa3pemeHHbin ao chx nop Bonpoc o cootho- 
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menus pa3jiHqHiix ropn30HTOB KOHTHHeHTajibHHX OTjiojKeHHH Typraa h co- 
ceAHHx c hum pasoHOB. HeKOTopme reojiors pa3AeaaioT BTOpyio CBHTy kohth- 
HeHTaatHoro oanroACHa (HHApsKOTepseByio CBHTy) Ha Tpa hoacbhtli (JIaBpoB, 
1951; A6y3apoBa, 1954J, ^pyrne npnxoAHT k BUBOAy o bo3mo>khocth ab y- 
qjieHHoro Anaemia 3 toh me cbhtbi (EonAOBa h IIoKpoBCKaH, 1954). 

KpHTnqecKHH pa30op pa3jinqHi>ix cxeM CTpararpa^HnecKoro pacaneHeHna 
KOHTHHeHTajibHHx OTjiojKeHHH TpeSyeT ocoSoro BHHMaHHH, h eMy 6yAeT no- 
CBHmeH cneanajibHHH pa3Aea b o6in,eH cboahoh pa6oTe, 3Aecb jne aBTop ocTa- 
HOBHJICfl Ha HeM HHIHb RJW. AeMOHCTpaipHI HeOCTOpO>KHOrO npHMeHeHHH naaeoH- 
TOJiorHHecKoro MeTo^a o6ocHOBaHna CTpaTarpa^HH, Koraa (^aopHCTnaecKHe 
Aamibie npHBa3MBaioTCfl k 3apaHee cocTaBaeHHoii cxeMe. CxeMH me 3th eme 
TpeSyioT Mopa6oTKH. 

Bo bchkom cjiyaae He Sy^eT onm6oqHHM caHTaTb, hto b 40 — 50-x ro^ax 
Haaaaocb CHCTeMaTnaeCKoe H3yqeHHe KaaccaaecKHX MecTOHaxo>KAeHHH $aopbi 
h noHBHjiocb CTpeMaeHHe k 6oaee TOHHOMy onpeAeaeHHio ee CTpararpa^Hae- 
CKoro nojiojKeHHa, ajih Toro hto6li 3Ta <$aopa Moraa b AanbHeHmeM 6uTh Aen- 
*CTBHTejiBHO pyKOBOAameii npn pacaaeHeHHH ocaAoaHHX oTao>KeHHH. 

CncTeMaTHaecKoe H3yaeHHe HCKonaeMLix pacTHTeabHbix ocTaTKOB coBna- 
AaeT c nepaoAOM pa3BepraBaHHa pa6oT no AeTajibHOMy H3yaeHHio KOHTHHeH- 
TajibHbix h mopckhx orao>KeHHH Typraa, CeBepHoro flpnapaaba, CeBepHoro 
h U,eHTpaabHoro Ka3axcTaHa h 3anaAHoii CaSHpn, rAe CTaBaTca hohckh h 
B eABTca pa3BeAKa noae3Hbix HCKonaeMHX, CBa3aHHLix c 3 thmh oTjioaceHHaMH . 
B 3tot nepnoA, nepnoA Hanmx Anen, innpoKO npHMeHaeTca MeTOA cnopoBO- 
nbiabaeBoro aHaan3a. CymecTByiomHe b HacTOHin.ee BpeMfl cxeMbi pacnpe- 
AGJieHHa pyKOBOAHiijHX cnopoBo-nbiabn;eBbix cneKTpoB naaeoreHa Typraa 
(BoHH.oBa h IIoKpoBCKaa, 1954; A6y3apoBa, 1954 1)2 ; PasaHHHKOBa, 1956) 
KacaioTca b ochobhom KOHTHHeHTaabHLix oTaoaceHHH h CTaBHT nepeA co6oii 
3aAaay oSocHOBanna AeTaabHoro hx pacaaeHeHHa. 

B 1953 r. noaBaaeTca nepBaa pa6oTa aBTopa o pe3yabTaTax cnopoBo- 
HHabAeBHx aHaaH30B Mopcanx h KOHTHHeHTaabHBix oTaomeHHH IlaBaoAap- 
CKoro ripHHpTbimba (3aKaHHCKaa, 1953!), a 3aTeM — paSoTa o cnopoBO-ntiab- 
AeBHx cneKTpax mopckhx OTaojKeHHH naaeoreHa CeBepHoro IIpnapaabH (3a- 
KaimcKaa, 1953 3>4 ). B sthx pa6oTax aBTop A^aaeT nomiTKy BHAeaHTb xa- 
paKTepHLie cnopoBo-nbiabAeBbie cneKTpu, KOToptie Moran 6 h cayjKHTb Aaa 
xapaKTepncTHKH H3MeHeHHa $aopbi b TeaeHHe naaeoreHa h OTaacra HeoreHa 
h Aaa KoppeaaAHH OAHOB03pacTHbix OTaojKeHHH Apaao-TypraacKon h ripnap- 
TbimcKOH BnaAHH. 

B npoijecce AaabHeinnHx nccaeAOBaHHH aBTop npnmea k BMBOAy, hto <$ao- 
pHCTnaecKH 6aH3Kne cneKTpbi IlaBaoAapcKoro IIpnapTbiniba h CeBepaoro 
Ilpnapaaba b paAe cayaaeB pa3HHTca no CBoeMy cociaBy. KoppeaaijHH tbkhx 
cneKTpoB B03MO>KHa anmb ups Tm;aTeabHOM H3yaeHHH BHAOBoro cocTaBa 
HCKonaeMbix cnop h nHabAbi h anmb nyTeM conocTaBaeHHa MaccoBoro MaTe- 
pnaaa, co6paHHoro H3 pasanaHUx $an;HH 0AH0B03pacTHHX OTaoaceHHH. Ta- 
naa paSoTaaBTopoM BeAeTca. B npon;ecce ee BHanaocb b caMocToaTeabHHH pa3- 
Aea H3yaeHHe nbinbij,bi roaoceMeHHHx, KOTopaa, KaK 3 to 6yAeT bhaho H3 Aaab- 
Henmero H3ao>KeHHa, MoaceT npHMeHaTbca Aaa Aeaen Koppeaan;HH oahobo 3- 
pacTHbix ocaaosHbix OTaoa^eHHH. 

MMea b cBoeM pacnopa>KeHHH MecTHbie cxeMbi. CTpaTarpa^naecKoro noao- 
H<eHHa cbht MopcKoro h KOHTHHeHTanbHoro naaeoreHa, ncnoab3ya noaeBHe 
HaSaioAeHHa h OTKHHyB Ha BpeMa onpeaeneHne B03pacTa 3thx cbht, aBTop 
nonpo6oBaa npoH3BecTH aHaaH3 nocaeAOBaTeabHoro pacnpocTpaHeHHa roao- 
ceMeHHbix, bxoahhihx b cocTaB cnopoBo-nbinbn;eBbix cneKTpoB, noayaeHHHx 
b pe3yabTaTe o6pa6oTKH onopHtix h cboahmx pa3pe30B. 

IlpocaeAHB ot ropH30HTa k ropH30HTy cocTaB roaoceMeHHbix, aBTop no- 
cTaBna CBoen n;eabio HaMeTHTb nepBOHaaaabHyio cxeMy thhob cneKTpoB, xapan- 
TepHbix Aaa BpeMeHH ^opMHpoBaHHa oTaomeHHA ka>kaoh m HCcaeAQBaHHHx 
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cbht . B BHfleJieHHHx xanax nan rpynnax cneKTpoB HHxepecHO 6 hjio bhhbhxh 
pOAH HHH, r^e 3X0 6bIH0 B03M0JKH0, BH AM HJIH CeKAHH TOJIOCeMeHHHX, KOXOpbie 
iirpaan pojib pyKOBOAfliAHX b o6in;eH <£aope h b pacxnxeabHOM nonpoBe pa3- 
JIHHHHX AeH030B. TaKHM IipeACTaBJIflJICH nyXb, KOTOpLIM MOJKHO HOAOHTH 
k BHAejieHHio bhaob h poAOB roaoceMeHHbix, Morymnx HMeTB Koppeanpyionjee 
3HaneHHe ajih cxpaxnrpa^naecKoro pacaaeHeHna KaiiH030HCKHx, b abhhom 
cayaae — naaeoreHOBbix oxaojKeHHH. 

B 1950 r. OxAeaoM . aexBepxnaHOH reoaornn HHCXHxyxa reoaornaecKHX 
nayK AnaAeMHH HayK CCCP boa pyKOBOACTBOM K. B. Hhkh^opoboh 6biao 
Haaaxo A^TaJitHoe H3yaeHne reoMop^oaornn n reoaoraaecKoro cxpoeHHH Ilpn- 
HpTHmcKOH BnaAHHH. TeoaoraH CeBepHoro Ilpnapaatf! npeACTaBJieHa b moho- 
rpa^naecKon cboakc A. JI. flHmHHa (1953), oaepKn reoaornaecKoro cTpoe- 
hhh h naaeoreorpa^HH Typraa Aami b CTaxbax B. B. JIaBpoBa (JlaspoB h 
CoSoaeBa, 1948; JlaBpoB, 1949; OBeaKHHa 1954, 1955). 

CnopoBO-nLiaBAeBHe aHaan3Li Beancb no MaTepnaaaM, coSpaHHtiM 
K. B. Hhkh^opoboh, A. JI. HHmnHLiM, B. H. CaMOAypoBtiM H aBTOpOM. 
OnncaHHH h pa3pe3ti o6Ha>KeHHH n Btipa6oxoK, H3 Koxoptix cepHHHO ot6h- 
paancb npo6u Aaa aHaan30B, h AaHHHe no n,n$poBHM noAcaexaM b HacToa- 
n^eM coo6meHHH He hphboahtch, Tan KaK 3TOMy OTBeAeHa cneninaabHaa raaBa 
b cboahoh pa6oxe. OnncaHHe me CBOAHoro cmopHoro pa3pe3a, cyMMapHHe AaH~ 
Hbie no pacnpeAeaeHHio cnopoBo-nHabn,eBHx cneKTpoB b pa3anaHbix ropH30H- 
Tax 3Toro pa3pe3a n ocHOBHLie naaeo^aopncxnaecKHe bhboah npHBQAaxca 
mzme ajih IlaBaoAapcKoro npHHpTbimba h CeBepHoro Ilpnapaaba, a xaKHte 
oxaacxn a^ih HeKoxopbix nyHKXOB TyprancKOH BnaAHHbi. 

Bcero nccaeAOBaHO 42 eexecTBeHHHx oSHajKeHHa, 8 CKBaatHH h 5 3aaHCxoK; 
npoaHaaH3HpoBaHO 700 npo6, H3 noxopbix SoabmnHCXBo OKa3aaHCb b xoh hjih 
hhoh Mepe nbiabn,eHOCHbiMH . ,E(onoaHHxeabHO 6bia h npoAeaaHH eAHHHaHbie 
anaan3HH3o6Ha>KeHHH, pacnoaojKeHHtix no BocxoaHOMy 6opxy TypraacKoro 
npornSa; Ha p. fljKHjiaHHHK (y Moraabi PaxMeT) — MaTepnaati B. H. CaMO- 
AypoBa; ypoa. AMaHreabAH — MaTepnaan H. A. JIhchabihoh; h3 Mecxopo>K- 
AeHna Aniy-Tacxbi — Maxepnaabi B. H. Pa3yMOBon; 03. Amy-Taca — Maxe- 
pnaabi M. O. Hen6ypr. nepeancaeHHbiM KoaaeraM npnHomy 6oabmyio 6aaro~ 
AapHoexb 3a HHTepecHbin n neHHbiH Maxepnaa. 

Bee 3 xh MaTepnaabi 6nan xexHnaecKH o6pa6oxaHH b aaSopaTopHH cnopoBO- 
nuabEieBoro aHaaH3a OxAeaa aeTBepxHaHon reoaornn HHCXHxyxa reoaornae- 
ckhx HayK AnaAeMnn HayK CCCP aaSopanxoM H. II. 3b63ahhoh 1 npn homoiah 
cenapaAHOHHoro h aHrHApnAHoro MexoAa B. II. rpnayKa. Ooxorpa^npoBaHne 
o6x>eKTOB npoH3BeAeHO 3aBeAyiora,HM $oxoaa6opaxopneH OxAeaa expaxnrpa- 
$hh HTH AH CCCP A. H. Hhkhxhhhm h tcxhukom THAponpoeKxa H. B. CMnp- 
hobhm. Bee onpeAeaeHHH, noAcaeTH, onncaHna h 3apncoBKn npon3BeAeHbi 
aBxopoM 3a BpeMH TpexroAHHHon o6pa6oTKH MaxepnaaoB. 

B naBaoAapcKOM IIpHHpxbimbe H3yaeHH cnopoBo-nbiabiiieBHe cneKxpti H3 
pa3pe30B Ha 03. CeaexH-TeHH3 (o6h. 42, 1952 r.), 03.K3Ha-KaK (o6h. 44,47, 
48, 1952 r.), 03. JKaaayati (o6h. 15, 16, 43, 1952 r.), 03. KyAan-Kyab (niyp$ 1, 
ckb. 1, 1951 r.), 03. Aaxbi6an-Cop (o6h. 102, 1953 r.), 03. KeMHp-Ty 3 (o6h. 
128, 129, 1326, 1951 r. h o6h, 6, 6a, 7, 1952 r.), noc. KanHaMa (ckb. 181, 
1951 r.), noc. noAnycK (ckb. 3, 4, 5, 1950 r.), noc. IlapaMOHOBKa (ckb. 1 n 2, 
1951 r.), r. naBaoAap (ckb. 3, 1951 r.), 03. MapaaAH (o6h. 177, 1951 r. h 
66, 66a, 1952 r.), noc. MancKoe-CeMnapcKoe (o6h. 182, 1951 r.), p. HaAepxu 
(o6h. 55, 1951 r.), npaBbin 6eper p. Hpxnma (o6h. 4, 10 h 12, 1952 r.) h paA 
MeaKHX o6Ha>KeHHH,,3aaHCTOK n myp$OB b npoMeacyxoaHHx nyHKxax Me>KAy 
3xhmh o6Ha>KeHHaMH ($nr. 1). 


1 flonojiHHTejitHyio cepnio aHajiH30B no npHapajibio npoH3BOAHJia CTapmHH JiaSopaHr 
T. M. EpaTAeBa. 
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I. KPATKHH OHEPK TEOJIOrHH H IIAJIEOrEOrPAOHH 
ILABJIO^APCKOrO IIPHHPThllllbH H CEBEPHOIX) IIPHAPAJIbfl 
H HEKOTOPHE CBE^EHHH 0 rEOJIOrHHECKOM CTPOEHHH 
TYPrAflCKOfl BIIAftllHM 

IlaBjioAapcKoe IIpHapTbimbe, Tan nee KaK Typraacnoe njiaTo a CeBepHoe 
Ilpaapajibe, 6buio o6jiacTbio mapoKoro pa3BHTHH ocaAOHHLix OTjioHceHaa pa3- 
jia<moro reae3aca, c KOToptiMa CBH3aH pflA nojie3Hbix acKonaeMbix. 

06m.ee HanpaBjieHne b acTopaa $opMapoBaH ha ocaflOHHtix tojiia, cBH3b 
paHOHOB c eAHHHM najieoreHOBHM mopckbm 6acceHHOM, aTaioice mapoKoe pa3- 
BHTHe TeKTOHHHeCKHX ABimeHHH, CHHXpOHHO pa3BHBaBHIHXCH BO BCeX 3THX 
paaoHax, no3BOJiaeT npoBOAHTb KoppejiHAaio ocaAoaHHX OTjiojKeHaa. 

B HH>KHeM najieoreHe nepenacjieHHHe paaoHH npeACTaBJiajia b 6ojibmea 
CBoea BacTH aho o6mapHbix Mopea — 3on;eHOBoro, a 3aTeM HanmeojiaroAe- 
HOBoro, CBH3aHHHx TypraacnaM npojiHBOM c ceBepHBiM OKeanoM a ApeBHHM 
cpeA03eMHOMopcKHM 6acceaH0M. Mopn 3 th oMHBajiH 6epera orpoMHoro nojiy- 
ocTpoBa, 3aHHMaBrnero TeppaTopaio HHHenraero Ka3axcKoro Harop bn (Kap- 
rH3Ha), a TaK>Ke loamne onoHenHOCTa EBponeacKoro MaTepana (MyroA- 
jKapLi). Ha lore pacnonarajiacb ocipoBa Bontmoro KaBKa3a a CpeAHeii 
A3HH. 

HaaBHaa co cpeAHero ojiaron;eHa Mope Haaajio perpeccapoBaTb, ocbo6o>k- 
Aaa nocTeneaHO Bee 6ojibmae h 6oJibmae ynacTKH cyma b HanpaBjieHaa Ha 
ceBep a Ha 3anaA ot Ka3axcKoro Harop ba. Mope HeoAHOKpaTHo mchhjio cboh 
oaepTaHaa, a 6hjib nepaoAH, norAa oho CHOBa 3ajiHBaao 6epera a CHOBa ot- 
CTynajio, ocTaBjiaa nocae ce6a MejiKOBOAHtie ocaAKB c $ayHoa anya a pano- 
BHHaMH MOJiaiocKOB. OKOHHaTejibHO ycTaHOBBjicn KOHTHHeHTajihHtia peacaM 
b naBJioAapcKOM npaapTbinibe b Haaaae cpeAHero ojiaron;eHa. B CeBepHOM 
Ilpaapajibe b cpeAneM ojiarou;eHe eme cymecTBOBana o6mapHLie coaoHOBa- 
TOBOAHbie 6acceaHH, BpeMeHaMH HMeBmae cBH3b c ochobhhm npa-ApaabCKHM 
o3epoM-MopeM; 3Aecb tojibko k MaoijeHy mo>kho caaTaTb KOHTHHeHTajibHHa 
pejKHM OKOHaaTejibHO ycTaHOBHBniHMca (BaxpaMeeB, 1941 , 1949; Hhihhh, 1953). 

CeBepHoe ripaapajibe a naBJioAapcKoe npaapTbimbe HMeioT 6jia3Koe 
mapoTHoe pacnononeeHae a rpaHaaaT c Ka3axcKHM HaropbeM, KOTopoe b Te- 
aeHae Bcero KaaH03oa 6 wjio cymea. HaAO nojiaraTb, hto b ochobhom Ka3ax- 
CKoe Haropbe 6 hjio n;eHTpOM pacnpocTpaHeHaa ntuibn;bi a cnop, CHOCHBmaxca 
b Mopcnae a cojioHOBaTOBOAHbie OTjiojKeHaa 3 thx paaoHOB. IIoBTOMy mo>kho 
6hjio 3apaHee npeAnojiaraTb, hto bo ^JiopacTHHecKOM OTHomeHaa cneRTpu, bu- 
AeAeHHHe a3 Mopcnax ouioneeHaa CeBepHoro npaapajiba a IlaBjiOAapcKoro 
npaapTbimbfl, aojijkhh hmctb MHoro o6max $opM. OAHano 3anaAHoe nononee- 
Hae IIpaapajibH a OTHOcaTejibHan 6jia30CTb k HeMy BbicTyna cynia MyroA- 
neap, pacTaTejibHOCTb KOToptix Taanee 6njia hctohhhkom HHJ ibHibi a cnop, no- 
3 B 0 jihjih nojiaraTb, hto cneKTpH IIpaapaabH a IIpaHpTHnibfl 6yAyT OTpaneaTb 
pacTaTejibHOCTb pa3JiaHHHX $opMan;HH. 
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A. H. KpuniTo^oBHH (1946) b CBoen pa6oTe 06 bbojiioahh pacTHTejibHoro 
noKpoBa OTMeqaji, hto npn conocTaBJieHHH ^jiopncTHHecKHX AaHHbix H3 yAa- 
jiCHHbix panoHOB Heo6xoAHMO AaBaTb ce6e hchhh OTqeT o pa3jiHHHH hohhth h 
«$jiopa» h «pacTHTejibHOCTb» h He ynycnaTb H3 bhah cymecTBOBaHne b nponi- 
jiom pa3jiHHHbix ^opMaiiiHH, KOToptie Moran CMeHHTbca b npeAeaax OAHOH H 
toh me $jiopH. 



l — rpamma Typraftcnoft h nojrraBCKOii $HToreorpa$mecKHx oOJiacTeft; 2 — paftoHu paCoT; 

3 — Mope; 4 — cyma 


B to BpeMH, KorAa Ha MecTe IlaBjioAapcKoro IIpHHpTbiinbH 6hjio pacno- 
jiomeuo 3on,eHOBoe Mope, rpaHHn;a Me>KAy IIojiTaBCKOH TponnaecKoii h Typ- 
raacKOH yMepeHHOH 6oTaHHKO-reorpa$HHecKHMH npoBHHn;HflMH (oSaacTHMH) 
npoxoAHJia npnMepHO 6 jih3 iohshoh aacTH aojihhli HMHetnHero HpTbima h 
Aajiee — k CpeAHeMy Ypajiy, MocKBe, JleHHHrpaAy, A aHHH h BpHTaHCKHM 
ocTpoBaM ($0r. 2). Tamm o6pa30M, CeBepHoe IIpHapajibe h TyprancKoe 
njiaio n;ejiHKOM bxoahhh b o6jiacTb Tponn^ecKyio; IlaBjiOAapcKoe IIpHHp- 
Tbinibe 6lijio pacnojio>KeHO Ha rpaHHije 3thx AByx oSaacTen; 3anaAHO“Cn6Hp- 
cKaa HH3MeHiiocTL naxoAHJiacb HecKOJibKo ceBepHee 3toh rpaHHAbi, t. e. yjne 
b TyprancKOH yMepeHHOH oSjiacTH (b iojkhhx ee npeAeaax). 3th o6cTOHTenb- 
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cTBa Ha <|>OHe HeKOTopoii o6iu,hocth <|>H3HKo-reorpa<j)HaecKOH o6cTaHOBKH n 
TeKTOHH^ecKoro pejKHMa co3AaBann csoeo6pa3HHe ycaoBHH (J)opMHpoBaHHH 
MOpCKHX, KOHTHUeHTajIbHLIX H COJIOHOBaTOBOflHtlX OCaAKOB B 3THX paHOHaX. 3 tO 
Heo6xoAHMO yqHTHBaTb npn conocTaBJieHHH ashhux cnopoBo-nHHbiieBHx aHa- 
JIH30B C AaHHHMH HO MaKpOCKOHHH0CKHM paCTHTejIbHLIM OCTaTKaM, TaK KaK CO- 
CTaB pacTHTejibHOCTH h A&Hte $aopa riaBJiOAapcKoro IlpHHpTHinbH, CeBepHoro 
ripnapajiba, Typraa h 3anaAHOH ChShph b naaeoreHe h HeoreHe Moran 6 htb 
H eCKOJlbKO pa3JIHHHHMH. 

IIABJIQflAPCKOE nPHHPTblfflbE 

flpHHpTbiincKaH BnaAHHa, nacTbio KOTopoa ABjineTCH IlaBJioAapcKoe Ilpn- 
Hprambe, pacnojiojKena no ceBepo-BOCTcamoii rpaHHije Ka3axcKoro Haropba. 

C BOCTona OHa npnMHKaeT k 3anaAHO-CH6HpcKOH HH3MeHHOCTH, a c 3anaAa rpa- 
hhhht c TypraHCKHM nJiaTo h c CeBepHHM IIpnapaabeM. 

reoMop^ojiornaecKoe CTpoeHHe flaBjiOAapcKoro npHHpTHmba, no AaH- 
hhm K. B. Hhkh^opoboh (1953), npeACTaBjineTCH b caeayiomeM bhao« 

TpaHnnamee Ha lore c npHHpTHmcKOH BnaAHHon Ka3axcKoe Haropbe 
COCTOHTH3 RByX CTpyKTypHLIX o6aaCTeH*. ropHO-XOJIMHCTOH, CJIOHteHHOH najieo- 
30HCKHMH HOpOAaMH H HBJIHBHieHCfl B Me3030e H KaHH030e o6jiaCTbK) CHOCa, 
a b nepnoA naaeoreHOBHx MOpCKHX TpaHcrpeccHH ocTaBaBmencfl cymen, h 06- 
aacTH npHHOAHHToro njiaTo, KpaeBOH 30Hti Ka3axcKoro HaropbH, KOTopaa 6biJia 
cymen BnaoTb ao TpaHcrpecctm oanroneHOBoro Mopa. 

no npaio Ka3axcKoro Haropba npoTarHBaeTca y3K0H noaocon Tan Ha3u- 
BaeMaa naaeoreHOBaa paBHima, KOTopaa n;eaHKOM 3aanBaaacb aoijeHOBHM h 
HHJKH eoaHroAeHOBtiM MopaMii. ,3,aaee k ceBepy n ceBepo-BocTony pacnoao- 
>K6Ha Tan Ha3HBaeMaa HeoreHOBa a 03epH0-aaai0BHanbHaa paBHHHa, KOTopaa 
3aanBaaacb h 3on;eHOBHM h oanron;eHOBHM MopaMH, a b MHoijeHe 6naa o6aa- 
CTbio ninpoKoro pa3BHTHa 03epHHX KOHTHHeHTaabHbix OTao>KeHHH, nepeapbi- 
thx b nocaeAyioiAHe Bena naHon;eHOBHMH n aeTBepTHHHHMH ocaAKaMH. 

TopHO-xoaMHCTaa o6aacTb h o6aacTb npHnoAHaxoro naaxo Ka3axcKoro 
Haropba, a Tanme naaeoreHOBaa paBHHHa, pacnoaomeHnaa no npaio Haropba, 
b naaeoreHe npeiepneBaan TeKTOHHaecKHenoAHaTHH, hto nocaynmao npaan- 
hoh Toro, hto ohh, hh6o ijeaHKOM, hh6o aacTHHHO (nan oto OTMeaaeT K. B. Hh- 
KH^opoBa Aaa oSaacTH naaeoreHOBOH paBHHHbi), ocTaBaancb cymen b nepnoA 
MOpCKHX TpaHCrpeCCHH. 

06aacTb HeoreHOBOH 03epH0-aaai0BHanbH0H paBHHHbi ocTaBaaacb b co- 
ctohhhh OTHOCHTeabHoro hokoh, BcaeACTBHe aero 3Aecb mao 6oaee hjih Me-. 
Hee HenpepHBHoe HaKonaeHHe nan MopcKnx, TaK n KOHTHHeHTaabHHx ocaA” 
KOB. K 3TOH o6aaCTH B OCHOBHOM H npHypOaeHH BCe HJTHKTH, H3 KOTOpbIX npo- 
H3BOAHancb cnopoBO~nbiabn;eBbie aHaaH3bi, Tan nan b hhx HanSoaee dojiho 
npeACTaBaeHH Bee (|>aAHH Mopcanx h KOHTHHeHTaabHHx oxaojKenHH, ot naaeo- 
reHa ao aeTBepTHanHx ^ 

nocaeAOBaTeabHoe 3 aaeraHHe nopoA b paioHe npHHpTHmcKOH BnaAHHbi, 
BHpa>KeHHoe npenpacHHMH pa 3 pe 3 aMH b nepeancaeHHHx nyHKTax n 6 oabmHM 
KepHOBHM MaTepnaaoM no CKBa>KHHaM, npeACTaBaaeTca (cHH 3 y BBepx) b. 
caeAyiomeM BHAe ((Jmr. 3). 

IIoAraayKOHHTOBaH cbhth (Mea — naaeoreH (?)) 

ToHKonecaaHHCTbie caiOAHCTbie raHHbi, aaeBpoanra h necKH, 3aaeraK)in;He 
Ha KOHraoMepaTOBHAHHX necaaHHKax. OayHHCTHaecKHX hhxoaok HeT.nnab- 
neBan $aopa hocht npH3HaKH nepexoAHOH ot MeaoBOHK naaeoreHOBOH. 3Aecb 
o6Hapy>KeHO oSnane cnop, npeo6aaAaiomHx HaA nbiabijOH ijBeTKOBHx pacTemiH. 
Cnopn npHHaAJie>KaT k TpORau Ceratopteris, Gleichenia, Dick sonia h Ap- Toao- 
ceMeHHHe b ochobhom npeACTaBaeHH poASMH Cedrus . , Podocarpus , Dacrydium 
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Oar. 3. IlaBJiofliapcKoe npimpTLimte. Cboahuh pa3pe3 Kaiin 03 oiicKnx OT.iojKCEMii, 

1 no^Ba; 2 top$hhhk; 3 — JinrHHT ; 4 — necon; 5 — necoit c jihfhhtom; 6 — nec^aHHK; 7 — rjiayno- 
TiHTOBtjtt necnaHHK; 8 rjiima ; 9 — rjiHHa cnoHCTaH; 10 — rjiHHa njiOTHafl; 11 — rjiHHa Top<J)HHncTan. 
12 rjiima c cmieBaTKaMH $jiopu; 13 — rjiHHa c MapraHpoBucTUMH «6o<5oBiiHaMH»; 14 — onona h ohoko- 
Baa r^HHa; 15 — kocth MJiewonHTaioiiwx; 16 — HCKOnaeMaH npeBecmia; 17 — cnflepHTOBue cthh 6 hhh 
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h ceM. Cupressaceae c npHMecbio Araucariaceae (b ochobhom nHjibija po^a Aga- 
this). IIoKptiToceMeHHHe npeACTaBJieHH ceM.Magnoliaceae,Palmae, Myrtaceae, 
Moraceae, Lauraceae, Leguminosae h a p- B to ace BpeMH eAHHHHHO BCTpe- 
qaioTCH HHjitAeBHe 3epna Ostrya sp. h oAHoro BHAa Betula sp. MaTepnaji no 
cjiioahcthm raHHaM o6pa6aTHBajica He tojibko aBTopOM, ho h b JIa6opaTopHH 
cnopoBO-HHJitAeBoro aHajiH3a OTAejia CTpararpa^HH HTO AH CCCP, rAe 

onpeAejieH KOMnjienc, 6 jih3khh k cxeMaraaecKH oxapaKTepH30BaHHOMy BHme, 
h Aa ho 3aKJiioHeHHe o hbjihhhh cySTponnaecKOH <$jiopH, coAep>Kam;eH bhah h 
poAH pacTeHHH, BCTpenaiomHxcH h b TperaqHHx h b BepxHeMejiOBHx oTjioace- 
hhhx Ka3axcTaHa hCh6hph. nepeaeHb Bcex <$opM, BHAejieHHHx H3 cjiioahcthx 
tjihh, noMemeH b paSoTe aBTopanocnopoBo-nHJibijeBHMcneKTpaMCeBepHoro 
Ka^axcTaHa (3aKJiHHCKaa, 1953!). 

YCJIOBHO TOJIIIja CJIIOAHCTHX TJIHH, 6oraTHX paCTHTejIbHHMH OCTaTKaMH 0 
ntijibAOH, oTHeceHa ko BpeMenn nepexoAHOMy ot Mejia k najieoreHy, h Ha 
o6meH cxeMe o6o3HaaeHa KaK Meji — najieoreH. Moiahoctb oTjiojKeHHH stoh 
naHKH CJIIOAHCTHX TJIHH OKOJIO 30 M. 

rjiayKOHHTOBafl cbhth. (najieoijeH — aoijeH) 

rjiayKOHHTOBHe necnn h necaaHHKH, aacTO KpeMHHCTHe , npnypoaeHH Ha 
lore OTnacTH k ijeHTpajibHHM aacTHM BnaAHHH, Ha cesepe >Ke (HH 30 BbH p. Ce- 
jieTti) — k npH6opTOBOH nacTH BnaAHHH, rjxe ohh npeACTaBJieHH KpeMHHCTo- 
TJiayKOHHTOBHMH neCHaHHKaMH C TOp03OHTOM necaaHO-TJiayKOHHTOBHX KOH- 
Kpen;HH b HH3ax. MnKpo^ayHa h (f)Jiopa b 3thx otjiokghhhx He o6HapyjKeHa. 
OSmaff MOHJHOCTb OTJIOJKeHHH OKOJIO 40 M. 

Cbhtb TJiayKOHHTOBHx necKOB h necnaHHKOB Ha3BaHa K. B. Hhkh<$opoboh 
« rjiayKOHHTOBOH TOJimeib h BHAejieHa b caMOCTOHTejibHyio cBHTy najieon,eH- 
aoijeHOBoro B03pacTa (aHajior xacapaHCKOH cbhth CeBepHoro npHapajiba). 

CB0Ta, JIHTOJIOTHHeCKH 6jIH3KaH K TJiayKOHHTOBOH TOJIIIje, pa3BHTa* B Ce- 
BepHOM npnapajibe b npnSopTOBHx aacTax ApajibCKoii Aenpeccnn, aBijeHTpe 
cjiHBaeTca c TOJimen ohok. IIo mhghhio A. JI. HmnHHa, onoKOBaa TOJinja h 
CBHTH TJiayKOHHTOBHx necKOB CHHXpOHHH, 0 BpeMH HX OTJIOHteHHH OTHOCHTCfl 
k aoAeHy, ho Tan KaK rjiayKOHHTOBafl TOJinja He HMeeT hh $ayHHCTHaecKHx, 
HH $JIOpHCTHqeCKHX OCTaTKOB, TO COHOCTaBJieHHe ee C 6JIH3KHMH JIHTOJIOTHae- 
CKHMH CBHTaMH — yCJIOBHOe. 1 ' 

OnoKOBaa cbhth (cpeAHHH — BepxHHH 3ou,eH) 

TjIHHHCTHe OHOKH H OHOKOBHAHHe TJIHHH C peAKHMH HpOCJIOHMH KpeMHH- 
ctoto necaaHHKa, cnpHMecbio 3epeH rjiayKOHHTa 3ajieraioT b ochobhom b n;eHT- 
pajibHHX aacTHx iora IIpHHpTHincKOH BnaAHHH. MnKpo^ayHa He oSHapyace- 
Ha. AHajiH3 AnaTOMOBHx BOAopocjieH yKa3HBaeT Ha BepxHeaoijeHOBHH bo3- 
paCT 3 THX OTJIOJKeHHH. B CeBepHHX paHOHBX IIpHHpTHmbH, B HH30BBHX p. Cc- 
jiera, onoKOBaa TOJinja 3aMem;aeTca hjiothhmh niOKOJiaAHHMH rjiHHaMH, 
JIHTOJIOTHHeCKH 6jIH3KHMH K TJIHHaM THCapaHCKOH HJIH CaKCayJIbCKOH CBHTH 
(cpeAHHH — BepxHHH 3on;eH) b CeBepHOM Ilpnapajibe. 

Ojiopa ohokoboh tojiiah, BHACJieHHaa no unjibije, npeACTaBJieHa cySTpo- 
nnaecKHM, bo3mo>kho, h TponnaecKHM KOMHJieKCOM, c 6ojibmHM KOJinaecTBOM 
cnop ApeBOBHAHHx nanopoTHHKOB. TojioceMeHHHe npeACTaBJieHH poAaMH Ced - 
rus (HecKOJibKO bhaob), Podocarpus , Araucaria , Agathis. IloKpHToceMeHHHe 
b ochobhom npeACTaBJieHH ceM. Moraceae, Myrtaceae, Sapindaceae, Palmae, 
Diospyraceae, Lauraceae poAaMH Quercus sp. h Castanea (?). B o6m;eM cneKT- 
pn xapaKTepH3yioT nojiTaBCKyio cySTponnaecKyio (hjih TponnaecKyio) $Jiopy, 
jKecTKOJiHCTHyio h 6jiH3Kyio k $jiope 3anaAHoro CKJiOHa MyroAJKap, tab 
B. H. BapaHOBHM onncaHa $jiopa npn6pe>KHOMopcKOH <jmn;HH ocaAKOB Ta- 
capaHCKoro Mopa, no AarapoBKe A. JI. HHmHHa, — cpeAHHH aoijeH — hh3h 

2 Tpyflu THH, Btin. 6 17 
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BepxHero aoi^eHa. IIoapo6hhh nepeneHt Bcex $opM, BCxpeaeHHHx b oxaojKe- 
HHflx ohokoboh xoamH, onySaHKOBaH aBTopOM b pa 6 oxe 1953 r. 

B BepxHHX ropH30HTax xoamH HaHAeHa nmibija Capparidaceae, Legumi- 
nosae, Umbelliferae, a xaK>Ke oxMeaeHa eAHHHHHaa HaxoAKa HbmbijH, Mop<|>o- 
jiorHHecKH 6jih3koh k nHJibue coBpeMeHHoro po^a Welwitschia. HaxoAKa 
BHJibAbi 3Toro,AOcnx nop eme He pa3raAaHHoro pacTeHH a, KOTopoe b coBpe- 
MeHHOH <|)JIOpe H3BeCTHO TOJIbKO B nycxbrae HaMH 6 B K)>KHOH A$pHKe, Hpe 3 - 
BHHaHHO HHTepeCHa. C XOHKH 3peHHH JiaHAHia$THHX 30H, HaMfi 6 — nyCTHHH; 
no ashhum KeMnGejia (1948), sxo nycTHHH c >KapKHM hjiumbtom h oco 6 eHiio 
mbjihm BbinaAeHHeM ocaAKOB. E. B. Byab<j) (1944) oxMea^ex, axo b HaMn 6 e r 
HecMOTpH Ha hohxh nojmoe oTcyTCTBHe ocaAKOB b bhao AOH<Afl, BecbMa BejiHKa 
BJia>KHOCTb B03Ayxa h axo rnraHTCKHe aHcxba BeabBuaHH npHcnocoSjieHbi 
k noraoiAeHHio Bjiarn H 3 TyMaHOB h pocbi. Ha ocHOBaHHH 3 Toro E. B. Byjib^ 
npHXOAHT K BHBOAy, HXO BeJIbBHHHfl HBHHeXCfl peJIHKTOBLIM paCXeHHCM, OCXaB- 
bihmch ox xoro BpeMeHH, KorAa khhmbx IOjkhoh A<$phkh 6hh 6 onee BjiancHHM. 
Bo bchkom cayaae HaxoAKa nHnbn,H npaBeabBHaHH b oxao>KeHHHX ohokoboh 
TOJimH naBjiOAapcKoro IIpHHpTLinibH npeACxaBJinex 6 oabmoH HHTepec h, no- 
BHA^MOMy, AOJijKHa nocjiy>KHTb MaxepnaaoM Aan cneniHajibHoro nccaeAOBa- 
hhh, TeM 6 oaee, axo npoH3pacxaHHe ee b aoijeHe oxMeaeHO He BnepBbie. 
A. A. HnrypfleBOH (1951 3 ) onncaHO 3 epHO BeabBnaHH H 3 aoijeHOBLix ropioanx 
cjiaHH,eB b 3anaAHOM Ka 3 axcTaHe, a b 1954 r. P. fl. A 6 y 3 HpoBa (1954 2 ) TaK- 
>Ke oxMeaaex HaxoAKH hhjibah 3Toro pacTeHH h b oxaoaceHHHx IHHHxy3caH 
b Typrae (no onpeAeaeHHio aBTopa, 3xh oxaojKeHHH oxhochtch k HnameMy — 
cpeAHeMy oanroneHy). npn 3tom P. fl. A6y3apoBa oxMeaaex, axo HaxoAKe 
BejibBHHHH conyxcTByex $aopa Sassafras , Sterculia, Capparidaceae n Cinna - 
momunty CBHAexeabcxByiomafl 06 apnAHoexn KHHMaxa b nepnoA OTjiOHteHHH 

ocaAKOB 1 . 

C ApyroH ctopohh, b cneKTpax H3 ohokoboh xohiah cpeAH miabn;H roao- 
ceMOHHijix HanAeHH CedruSy a cpeAH noKpbixoceMeHHtix — Alnus h Corylus , 
HpHCyTCTBHe KOXOpbIX AOJIJKHO CBHAeTejIbCXBOBaXb O HaJIHHHH MeCXOo6nxaHHH 
C OTHOCHTeJIbHO 60 JIbHI 0 H BJiajKHOCXbK). MOJKHO AOnyCXHTb, aXO nyCTLIHHHH H 
Kcepo^HJibHHH ajieMeHX <J>aopM 6 hji npHypoaeH k KaKHM-xo jiOKajibHHM yc- 
JIOBHHM H aXO HyCXMHHO-KCepO^HJIbHHe paCXeHHfl COCXaBHHJIH pejIHKXOBbie 
accoAHBAHH, nepeHtHBrnne c BepxHero Mena (?). 

MomHOCXb OXJIO>KeHHH OHOKOBOH XOHIAH OKOnO 25 — 30 M. B03pacx CBHXbl 
npeAnojiojKHxejibHO oxHeceH k BepxHeMy 3on;eHy. ConocxaBjinexca onoKOBaa 
CBHXa C OTHO>KeHHaMH CaKCayjIbCKOH CBHXH A. JI. flHHIHHa B CeBepHOM 

npnapaabe. OAHOB03pacxHHMH c 3xoh cbhxoh cneAyeT canxaxb KOHXHHeHTaab- 
Htie oxaoaceHHa chhbhhx AHpnaTHx necaaHHKOB ICbKHoro Ypana, KBapijH- 
xoBbix necaaHHKOB CeBepHoro Ka3axcxana b npeAeaax Ka3axcKoro Haropba, 
bo3mo}Kho, h necaaHHKOB ropH Yhih Ha CpeAHCM IIoBoajKbe, rAe HeoAHOKpaxHo 
6 biaa HaHAeHa o 6 nabHaa $aopa ateciOKoancxHoro Kcepo^HXHoro o 6 aHKa r 
CBHAexeabCTByiomaa o 3acymnHB0M KaHMaxe, xapaKTepH3yiomeMCfl npoAoa- 
jKHxeabHHMH nepno^aMH b roAy, anmeHHHMH KaKHx-an 6 o ocaAKOB. 

B HH30Bb ax p. Ceaexbi, b ceBepHOH nacTH npHHpxbimcKOH BnaAHHH, npo- 
caeacHBaexca cbhxh 6eaux, ceptix h HteaxoBaxnx KBapAeBbix necKOB, HHorAa 
cn;eMeHXHpoBaHHHX b naoxHbie KBapnjHXOBbie necaaHHKH nan coAepa^a^nx 
KapaBan 3 xhx necaaHHKOB. CBnxa sxa 3aaeraex HenocpeACXBeHHO Ha ihoko- 
aaAHHx raHHax, 3aMem;aiomHx b HH30Bbax p. Ceaexbi xoamy ohokoblix rann. 

no anxoaorHaecKOMy cocxaBy h 3aaeraHHio Ha moKoaaAHHx raHHax 3xy 
CBHxy necKOB K. B. HnKH^opoBa conocxaBaaex c cancayabCKOH cbhxoh Cc- 
BepHoro npaapaaba, Koxopaa xaM oxapaKxepz30BaHa cBoeo6pa3HtiMH ho 

1 OnpeaeaeHHHe P. H. A6y3apoBOH $opMH, oTHeceHHue eio k po^y BeatBHHHn, ne 
onncaHu h H3o6pa>KeHHfl hx He npHBeAeHtj, TaK hto HaxoAKH, b ocoSeHHOCTH BBHAy hx bli- 
coKoro cTpaTnrpa^HHecKoro nojio>KeHHH, caeayeT noATBepuHTt iiobtophhmh aHaaH3aMH. 
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cocTaBy cnopoBo-nbi:ibu,eBHMii cneKTpaMH, BKmoqaiomHMH ajieMBHTH Tponu- 
HeCKOH JieCHOH (flAOpH c THHHHHHMH TpaBHHHCTHMH H KyCTapHHVKOBHMH KCe- 

po<J)HTaMii: Nitraria cf. Schoberi, Chenopodiaceae, Myrtaceae, Cactaceae(P). 
Haninrae Kcepo$HTOB CBHfleTejitCTByeT o nycTHHHOM pejKHMe, bo3mo>kho, 
b TeneHHe He6ojiLmoro npoMejKyTKa BpeMeHH h Ha cpaBHHTenbHO He6onbmoii 
TeppHTOpHH. | 


HeraacKafl CBHTa (hhjkhhh ojimiouch) 

Ha BCeH TeppHTOpHH IOJKHOH qaCTH npHHpTHmCKOH BnaflHHU Ha CBHTe 
rjiHHHCTux ohok aaneraeT neraHCKaa CBHTa, npeACTaBneHHaH 3eneH0BaT0- 
CepHMH rjIHHaMH pa3JIHHHHX OTTeHKOB. 06H5HO 9TH rjIHHH CAOHCTH, C npH - 
chhkoh TOHKoro necKa no HanjiacioBaHMio; ohh paccjiaHHOBHBaioTCH npii bh- 
BeTpHBaHHH . 

B BepXHeH HaCTH CBHTH npOXOAHT npOHJiaCTKH rjIHH C MHOrOHHCAeHHHMH 
KapaBBHMH CHflepHTOBUX KOHKpeiJHH . B CaMHX JKe BepXHHX T0pH30HTaX TOJI- 
mn cocpe«OToieHU MHoroaHCJieHHue octhtkh ApeBecHHH, ctbojiob flepeBbeB, 

TOp^HHHCTHe npOCJIOHKll. 

MomHOCTb cbhth tahh y upan Ka3axcKoro HaropbH He 6 onee 1—2 m, 
a b ijeHTpajibHOH aacra BnaflHHH aoxoaht ao 90 m. Tjihhh coAepwaT 3y6u 
aKyn Lamna vincenti (W incler) Woodn. h mhoto hhabah ho Been 
Tonro,e. 

CnopoBO-HHJibi^eBHe cneKTpn, BHAeneHHHe H3 pHAa npo6, coAepwar 
B OCHOBHOM HHJIbHy HOKpHTOCeMeHHHX pacTeHHH c HeSojibmoH npHMeebK) ro- 
jioceMeHHHx . CneKTpH OTnnqaioTCH ot cneKTpoB ohokoboh to:hhh HecKOJibKo 
MeHbmHM yaacraeM nun bah cy6TponHiecKHX pacTeHHH n b ochobhom xapan- 
TepH3yioT necHHe AeH03H. Han6oAee pacnpocxpaHeHHHMH ceMeiicTBaMH h po- 
A3mh hbahiotch: Engelhardtia, Araliaceae, Ilex, Staphyleaceae, Nyssa, Ostrya, 
Carpinus, Sapotaceae, Magnoliaceae, Diospyrus, Menispermaceae, Moraceae 
c He6ojibmoH npHMecbio Buxaceae, Palmae, Oleaceae, Rhus, Euphorbiaceae, 
Myrtaceae, Leguminosac, Unibelliferae h Ap • CpeAH rojioceMenHHx npno6pe- 
TaeT 3HaH6HHe nunbija Taxodium aff. distichum a yBenHHHBaeTCH coAepacaHne 
nbijibHH Picea, Tilia, Acer, Ulmus, Carya, Pterocarya h AP- IlepHOA othoch- 
TeAbHO BjiaatHoro cy6TponHHecKoro KJiHMaxa, no-BHAHMOMy, BU3HBaex ycn- 
jieHHoe pacnpocTpaHeHne poAa Cedrus, OTAenbHHe bhah KOToporo paccennioT- 
ch no noBHmeHHHM MecToo6HTaHHHM. OAHaKo , KpoMe nHAbqu, xapaKTepHoii 
Aah JiecHbix acconHannn, cneKTpH coAepstaT h npeACTaBBTenei ccmchctb, ko- 
Topne H3BecTHH ajih nonynycTHHHHX aneMeHTOB naHAma$Ta, a hmchiio: 
Euphorbia, Sterculia, HeKOTopHe bhah ceM. Umbelliferae h Leguminosae. 
noaTOMy mojkho nonaraTb, hto Ha TeppHTOpHH x , yAaneHHHx ot Mops, a bo 3 - 
mojkho, h Ha npHMopcKHx yqacTKax b 30Hax AHTopanen, Moran pacnonaraTb- 
ch h no.iy ny cTHHHbie accon,Han,HH. 

3a6eraH HecnojibKo BnepeA, OTMeny, hto b cneKTpax H3 AHTononraecKH 
OJIH3KHX OTAOHteHHH HO BOCTOHHOMy 6opTy TypraHCKOH BnaAHHH (b paHOHe 
HaypayMCKoro 3anoBeAHHKa) bhabjichh cnopoBo-nHJibijeBHe cneKTpH, coAep- 
Htamne Bojibnioe KonanecTBo nHjibijH nonynycTHHHHX pacTeHHH. OAHaKocneK- 
Tpn, BHAeneHHHe H3 toaiah 3eneHOBaTO-cepHx tahh b IIpHHpTHnibe, CBHAeTCAb- 
CTByroT o tom, hto KAHMaT b nepHOA hx OTnojKeHHH 6 ha, no-BHAHMOMy, 6onee 
BnaHtHHM, neM b npeAHAyinyio anoxy, a Kone6aHHH TeMnepaTyp b TeneHHe 
roAa 6 hah MeHee pe3KHMH. 06 3 tom CBHAeTenbCTByei 3HaqHTenbHaa npHMecb 
HHAbAH pacTeHHH Tex ceMeHCTB h poaob (Acer, Ulmus, Tilia, Quercus, Carya 
h Ap ), KOTopue nrpaiOT npeo6nanaiomyio ponb b TypraiicKofi <£nope. 

CBHTa cnoHCTHx cepo-3enenHx f.ihh c KapaBaHMH CHAepnTa npeKpacHO 
conocTaBnaeTCH c mHHaMH qeraHCKOH cbhth b CeBepHOM npnapaAbe. 
O. C. Bhaob (1930), BnepBHe BHAennBmHH 3Ty cBHTy aah IIpHapanbH, onpe- 
AenaeT eeB03pacT KaK nepxHHH 3on;eH — hhjkhhh onnroAeH BKnioqHTenbHo; 
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A. JI. Hhihhh (1953) cqaTaeT, hto BpeMfl (JopMapoBaHaa ee agjihkom yKjiaflti- 
BaeTCH b hhjkhhh ojiaroneH; K. B. Hana^opoBa b nocjieAHee BpeMH CKJiOHaeTca 
k TOMy me mhchhio ; H. K. OBeaKHH a rpynna JieHHHrpaACKax reojioroB 
c H. M. IIOKpOBCKOH H E. II. EoHAOBOH CKJIOHHH npHCOeAHHHTBCfl K MHeHHK) 

O. C. Bajiosa o GoaeepaimeM Haaaae $opMapoBaHaa cbhth; reoaora Ka3ax- 
CKoa CCP (JIaBpoB aCoSoaeBa, 1948; JIaBpoB, 1949) caaTaioT aeraHCKae ot- 
ao>aeHaa HHJKHeojiaroAeHOBHMH. 

Ecaa ocHOBHBaxBca Ha Tanax cnopoBo-nHjibneBHx cneKTpoB, BHAeaeH- 
hhx H3 6oaee apgbhhx OTjiojKeHaa (onoKOBaa TOJima, TacapaHcna a a can- 
cayabCKaa cbhth IlaBaoAapcKoro IIpaapTLimba, CeBepHoro Ilpaapanba a 
Typraa), a 6oaee mojioahx (aeraHcnaa CBHTa), to mo>kho AonycTHTb, hto 
H aaaao TpaHcrpeccaa aeraHCKoro Mopa npoa3oniao HecKOJibKo paHee Toro 
BpeMeHa, Koraa Ha cyme ycTaHOBaaacb pacTHTeabHOCTb, cpaBHaTeabHO «yMe- 
peHHaa» no cpaBHeHaio c aoneHOBoa, Tan KaK <£jiopa Haamax caoeB aeraHCKax 
rnaH a BepxHax ropa30HTOB caKcayabCKax (ncTaia CKa3aTb, a aaioaoraaecKH 
6aa3Kax) oaeHb 6aa3Ka. 

Bepxa aeraHCKofi cbhtm — nepBaa cbhtb 
( sepx HHHCHero — hh3 cpeAHero ojiaroneHa) 

B npaSpejKHtix aacTax aeraHcnoro Mopa, 6aa3 rpaHHA ero c Ka3axcKHM 
naropbeM, Ha aeraHCKax raaHax 3aaeraioT rnaHH CBemocepbie, nepecnaa- 
Baiomaeca co CBeTjiocepHMa ana OMapraHAOBaHHHMH aaeBpaTaMH, c apo- 
caoaMH necna, aHoraa c npacHnnaMa MapraHu;a, aHoraa c KapaBaaMa Map- 
raHAOBacToro caAepaia. 

K 3 toh CBaTe npaypoaeHH npocaoa a jihh 3 h 6 htoh panyma H3 CTBopoK 
Cyrena cf. semistriata D esh., cncMeHTapOBaHHoa MapraHAOBHCTHM chag- 
paTOM. 3Ta me CBaTa coAopmaT no3BOHKH anyji a cnaTOB a 3y6u anyji. 

IlHJibAa a cnopn b OTjioa^eHaax cbhth He oSHapyaceHH. Ho b OMapraHAO- 
BaHHLix necaaHHKax Ha 03. fla<aMaH“Ty3 (k ceBepo-BocTony ot 03. KyAaa- 
Kyjib) HaaAeH o 6 jiomok cpeAHea aacTa KOJKacToro jiacTa Quercus sp., BecbMa 
6jiH3Koro k BHAy poAa Quercus , onpeAeneHHoro B. A. BaxpaMeeBHM b otjio- 
mewnx BepxHero 30AeHa Ha K)>khom Ypajie, rAe ocTaTna ero 6 hjih o6Ha- 
pyaceHH coBMecTHO c jiacTbHMH Andromeda protogea a Cinnamomum (Lau- 
raceae), t. e. c^jiopoa, 6 jih3koh k <$jiope KBapnaTOBHx necaaHHKOB cancayjib- 
ckoh cbhth b ripaapaabe. Ouio^KeHaa Ha boctohhoh aacTn YcTiopTa, hoao 6- 
HHe onacaHHbiM Bbime 0. C. Bhjiobhm (1930), othochtchk BepxaM aeraHCKoa 
cbhth, t. e. k BepxaM Haaoiero ojiaroAeHa. HaxoAKa ociaTKOB jkcctkojihct- 
hoh <$jiopH b ojiaroAGHOBHX necaaHHKax OTaacTa a He npoTaBopeaaT aeraH- 
CKOMy B03pacTy cbhth, TaK Kan b cneKTpax aeraHCKHX tjihh BCTpeaaeTca 
nHJibAa Ay6oB, o6jiaAaiom(afl 6 yropaaToa cTpyKTypoa 3K3 hhh, KOTopaa xa- 
paKTepa3yeT jKecTKOJiacTHHe bhabi aroro poAa. 

Oaopa CBeTjiocepHX rjiaH a aaeBpaTOB y 03. ^>KaMaH-Ty3 (no AaHHHM 
K. B. HaKa^opoBoa, oTjio>KeHHa sth oTHOcaTca k nepBoa CBHTe KOHTHHeH- 
TajibHoro ojiaroAeHa) conocTaBjiaeTca c <£jiopoa IIlHHTy3caa, KOTopyio 

P. fl. A6y3apoBa (1954 2 ) othocht k cepaa HHApaKOTepaeBHx caoeB Typraa, 
BbiAeJiaa b OTACJibHyio noACBHTy HHApaKOTepneBoa cbhth — mpHCTHHOTepae- 
sue cjioh». B cnacne <jmop, ofoapyjKeHHHx P. H. A6y3apoBoa, 3HaaaTca 
Sterculia, Myrtaceae, Anacardiaceae, Platanus , Capparidaceae, Cynnamo- 
mum , Laurus y Sassafras , Diervilla , Leguminosae, Welwi tschia , a Hapany 
c hhmh npeACTaBHTejia yMepeHHoa ^jiopbi: Taxodium, A Inusel. incana , Ostrya 
cf. virdginica , Quercus cf. rex a Ap. 

Bee 3 to corjiacyeTca c a&hhhmh B. A. BaxpaMeeBa o >KecTKOJiacTHoa $jio 
pe necaaHHKOB ,I(>KaMaH-Ty3. HaxoAKa Tanoa $jiopbi b OTjiojKeHaax, 3ane 
raroiAHx HenocpeACTBeHHO Ha aeraHCKax rjiHHax a coAepjKaiAax CMemaHHyio 
Mopcnyio a npecHOBOAayio $ayHy, 3acTaBJiaeT nojiaraxb, hto $Jiopa, 6jiH3Kaa 
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k KcepO(j)HTHOH $Jiope caKcayjibCKoro BpeMeHH, 3aAep;najiacb Ha TeppHTopna 
na3axcxaHa b ojinropeHe. 

Mojkho AonycTHTb, hto b ojinropeHe, b nepHOA OTCTynaHHa aeraHCKoro 
MOpH, 9Ta pacTHTejibHOCTb pacnpocTpaHHJiact Ha npn6pe>KHHx nojiocax cytnii. 
K cowajieHHio, b oTjioaceHH hx Ha 03 . ,U;>KaMaH-Ty 3 He 6 hjio o6Hapy^eHO hh 
CHO p, HH HHJIbpH. B TO >Ke BpeMH B CJIOHX C TOp<|)HHHCTHMH HpOCJIOflMH, B KO- 
Topne, no Ha6jnoAeHHHM K. B. Hhkh^opoboh, nepexoAHT no npocTHpaHHio 
rjiHHM h aneBpHTH c 3y6aMH aKyn h no3BOHKaMH CKaTOB, HaH^eHa SoraTaa 
nHJibpeBan $Jiopa. Cjioh tjihh c top^hhhctmmh npocjioaMH, npocjioHKaMH 
necKOB h c pacTHTejitHOH TpyxoH K. B. HHKH<|)opoBa othocht yjne k nepBoii 
CBHTe KOHTHHeHTajibHHx OTjiOHteHHH cpeAHero ojinropeHa. ribuibpeBaH $nopa 
3THX OTJIOJKeHHH TaKJKe THHHHHa AHH KOHTHHeHTajIbHHX OTJIOJKeHHH CpeAHero 
ojinropeHa h npenpacHO conocTaBjiaeTca c nnjibpeBOH $jiopon nepson (nyTaH- 
6yjiaKCKOH) cbhtli b CeBepHOM Ilpnapajibe. 

CneAyeT OTMeTHTb, hto (£jiopa cbmhx BepxHHx ropH 30 HTOB neraHCKHx rjiHH 
h cnoeB, othochmhx k nepBoii KOHTHHeHTajibHOH CBHTe, HMeeT mhoto o6h;hx 
BHAOB H pOAOB, HTO He yAHBHTeJIbHO, TaK KaK BpeMH OTJIOJKeHHH 3THX OCaAKOB 
othochtch k caMHM BepxaM HHjKHero ojinropeHa h k caMHM HH3aM cpeAHero. 
HeraHCKoe Mope OTCTynajio He oAHOBpeMeHno Ha Been TeppHTopHH, h b to 
BpeMH, KorAa b panoHax, 6ojiee yAajieHHHx ot Ka3axcKoro HaropbH, eipe pac- 
nonarajiHCb rpaHHijH Meneiomero Mopa, Ha Teppmopnax, cbo6oahhx ot Mopa, 
OTjiarajiHCb yme necnaHHCTHe, 6orarae pacTHTejibHHMH ocTaTnaMH oTjio>Ke- 
HHH KOHTHHeHTajIbHOrO HJIH A®JIbTOBOrO npOHCXOJKAOHHH. 

B BepxHHx ropn30HTax neraHCKOH cbhth MopcKoro ojinropeHa 3aKOHOMep- 
ho npocjiejKHBaioTca cjioh pacTHTejibHOH Tpyxn co ctbojibmh ACpeBbeB. B 3thx 
otjiojkchhhx BMAeaeHO orpoMHoe KOJinaecTBo nbijibpH ApeBecHHx h HeApeBec- 
HLIX paCTeHHH. 

MoiIJHOCTb CBHTH HeHOCTOHHHa — OT 5 AO 20 M. OopMHpOBaHHe CBHTbl 
CBH3aH0 c MejiKOBOAHHMH (^apHHMH yace OTCTynaioHiiero Mopa h HaaajiOM koh- 
THHeHTajibHoro pejKHMa b IlaBjioAapCKOM IIpHHpTHnibe. OTjioaceHna 3 th 
K. B. HnKH^opOBa othocht k nepBOH cbhto KOHTHHeHTajibHoro ojiHropeHa 
(cpeAHHH ojraron;eH). 

y 03. AKcyaT b oTjioaceHHax nepBOH cbhth K. B. Hhkh$opoboh HaHAeHH 
OOHHTOBHe JKeJie3HHKH . BhXOAH OOJIHTOBHX JKeJie3HHKOB o6Hapya{eHH TaKH^e 
b HH>KHeM TeaeHHH p. Kapacy. 

CnopoBo-nHJibpeBHe cneKTpn, BHAejieHHHe b Sojibhiom nncjie nyHKTOB 
bhxoaob^ nepBOH cbhth KOHTHHeHTajibHoro ojinroaena (no p. Kapacy, y 
noc. MaiicKoro Ha p. HpTnm, y noc. IlapaMOHOBKH h Ap-)» CBHAeTejibCTByioT 
o 6jih3octh pacTHTeabHHx o6HTaHHH, Tan nan coAepacaT.Sojibmoe KOjinaecTBo 

nHJIbpH TpaBHHHCTHX paCT6HHH. 

Ochobhhm $OHOM cnopoBo-nHjibpeBHX cneKTpoB cny>KHT nnjibpa ApeBec- 
hhx niHpoKOJiHCTBeHHHx nopOA, npeo6jiaAaiomHx HaA nHJibpoH rojioceMeH- 
hhx pacTeHHH. CpeAH nnjibpH rojioceMeHHHx 3HaaHTejibH0 yBejiHHHBaeTca 
3HaaeHHe 6ojiOTHoro KHnapnca, npncyTCTBHe KOToporo OTMenaeTca yace co 
BpeMeHH oTJiojKeHHa aeraHCKHx tjihh (5 — 8%). XapaKTepHO npncyTCTBHe 
nHjibpH Tcyrn, KOTopaa b 6ojiee mojioahx oTjio>KeHHHX BCTpenaeTca Jinmb 
b BHAe eAHHHHHHx 3epeH. 

Oaopa coBepmeHHO OTjiHBHa ot <f>Jiop npeAHAymnx, 6ojiee apcbhhx otjio- 
jKeHHH^ h xapaKTepH3yeT thhhhhhh KOMnaenc yMepeHHoii JiHCTonaAHOH $aopH 
TyprancKOH npoBHHAHH (o6jiacTn) c He6ojibmoH npHMecbio ncepo^HTOB. Oa- 
HaKO cneKTpn 3 th eme HeAOCTaTorao 6orara nHjibpon pa3JiHHHHX bhaob 
J uglandaceae, Tilia , h Ulmus , hto xapaKTepHo ajih cneKTpoB BHniejie>KameH 
BTopofi cbhth KOHTHHeHTajibHoro ojiHropeHa. 

OTJIO^KeHHfl CBHTH C paCTHTeJIbHOH TpyxOH H OOJIHTOBHMH neCHaHHKaMH JIH- 
TOJiorHHecKH h OTHacTH $JiopHCTHqecKH MoryT 6 htb conocTaBAeHH c nepBOH 
CBHTOH KOHTHHeHTajibHHx OTJIOJKeHHH CeBepHOTO lIpHapaaba, OTHeCeHHHX, 
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B. A. BaxpaMeeBHM k coaoHOBaTOBOAHHM ocaAnaM, a JI. H. (DopM 030 BOH h 
A. JI. Hhhihhhm — k a^jibtobhm BHHOcaM pen naaaaa cpeAHero oaHroijeHa, 3Ha- 
MeHyjoiijerocH OTCTynaHneM oaHroijeHOBoro (aeraHCKoro) Mopa. 


BTopaa cBHTa (cpeAHHH ojiaroi^eH) 

B o6aacTH hphhoahhtoh naaeoreHOBOH paBHHHH, npHMHKaiomeH k Ka3ax- 
CKOMy Haropbio, bhxoaht Ha AHeBHyio noBepxHOCTb cjioh mOKOJiaAHHx tjihh 
H neCKOB C HHpHTOM, Hp03HT0M H nJHCOM, a TaiOKe C BKJIIOHeHHHMH HHTapH H 
C HpOCAOHMH JIHrHHTa. 

MecTaMH 3 th tjihhbi npnoSpeTaioT ottchkh TeMHOcepnx tohob, MecxaMH 
me ohh KopHHHeBaTO-ceptie, po30BHe nan hohth 6eane. 06 hhho tjihhh 3th 
TOHKOCJ iOHCTLie, c npocaonMH KBapijeBHx aaeBpHTOB ( 03 . KeMHp-Ty3). Ta- 
KHe rjiHHH coAepjKaT MHoro pacTHTejiBHoro A^TpHTyca h OTneaaTKOB jihctoboh 
$ aopH. no npocTHpaHHio 3 th tjihhh HHorAa 3aMemai0TCfl: tohkhmh aaeBpn- 
TaMH h necKaMH. B Bepxneii aacra ohh coAepasaT npocjion KBapn,eBHx necnoB 
H OOJIHTOB THApOreTHTOBOro npOHCXOHCAOHHH. CBHTa 3Ta xopomo COHOCTaB- 
JiaeTCfl CO BTOpOH CBHTOH KOHTHHeHTajIBHHX OTJIOHfeHHH CeBepHOTO Hiptt- 
apaJIBH — «HHJIHKTHHCKOH». 

H3 OTJIOJKeHHH BTOpOH CBHTH B oSpHBaX p. ^HAepTH 6HJIH BHA0J16HBI OT- 

neaaTKH pacTeHHH, npHHaAaejKamne, no onpeAeaeHHio B. A. BaxpaMeeBa, 
k Cyperites sp., Salix tenerea A. Br., Populus balsamoides G o e p p. , Pte- 
rocarya cf. castaneae folia (Goepp.) Menzel., Salvinia Reussi E t t. 
h Adianthum sp., B03pacT KOTopnx B. A. BaxpaMeeB He onpeAejiaeT toh- 
Hee, aeM MHOijeH — oanroijeH. 

OraojKeHHa BTopoft cbhth coAepjnaT SoraTufi KOMnaenc nnabAH h cnop, 
xapaKTepH3yK)Hi;HH 6oraTtiH pacn;BeT nmpOKoaHCTBeHHOH $aopH c o6naHeM 
xbohhhx, npHHaAJieBKani.Hx k pa3anaHHM poAaM, npeHMymecTBeHHO Pinus , 
Picea h Taxodium. noaBaaeTca Cedrus . HHorAa ceM. Pinaceae npeoSaaAaeT 
Ha a ApyrnMH ceMeficTBaMH h noKpHToceMeHHHx h roaoceMeHHHx pacTeHHH. 

CpeAH HOKptiToceMeHHHx noAaBaaiomee SoabmHHCTBo npHHaAae>KHT nnab- 
n;e oTHOCHxeabHO Me3o$HabHHX mHpoKoaHCTBeHHHx nopoA c Tilia , Quercus 
Pterocarya, Juglans , Cary a, Ulmus , Liquidambar , Acer , Alnus , Betula 
nnp. OAHOBpeMeHHO BCTpeaaeTca Soabmoe KoanaecTBO TpaBHHHCTHx ncepo- 
<£htob c Ephedra , Chenopodiaceae, Leguminosae, Artemisia h Apyrnx, npn- 
cyTCTBne KOTopHx CBHAOTeabCTByeT o mnpoKOM pacnpocTpaHeHHH otkphthx 
cTenHbix h noaynycTbiHHbix accon,Han,HH. 

(Daopa 3 thx caoeB coBepmeHHO aHaaornaHa $aope BTopon h OTaacTH nep- 
boh cbhth b CeBapHOM npnapaabe (KyTaH6yaaKCKaa h ananKTHHCKan), 
a TaKace $aope HHApHKOTepneBOH cbhth (BKaionaa 6oaaTTaMCKHe caon)BTyp- 
rae. 

B 9tom cayaae yme mojkho roBopHTb He tohbko o $aope, ho h o codaBe 
pacTHTeabHOCTH, KOTopaa bo BpeMa OTnomenvin ranH c oTneaaTKaMH pacTeHHH 
h yrancTHx naacTOB , no npaHHen Mepe na 90% , cocToaaa H3 yMepeHHHX ancTO- 
naAHHx pacTeHHH h 6naa npeACTaBaeHa mnpoKoaHCTBeHHHMH aecaMH, CMe- 
maHHHMH SopaMH c oSnabHHM yaacTneM pa3anaHHX coceH h KeApa, npHSpejK- 
HOpeaHHMH 3apOCaHMH OabXH H TeHHCTHMH 3apOCaHMH BOKpyr o6mnpHHX 
aecHHX 6oaoT c 6oaoTHHM KHnapncoM. 

TpeTbfl CBHTa (cpeAHHH oanroAen) 

MecTaMH Ha yraHCTO-KaoanHOBHx raHHax cpeAHero oanronieHa (BTopaa 
CBHTa) b 9THX $aAHax, coBnaAaiomHx c SoaaTTaMCKHMH caoHMH Typraa ko- 
Topne B. B.. JIaBpoB BHAeaaeT b caMOCToaTeabHyio «HaAHHApHKOTepHeByio» 
cBHTy, c pa3MHBOM 3aaeraeT raHHa 3eaeHaa nan 3eaeH0BaT0-cepaH, necaaHHr 
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cxaa bjib MtuiHCTan, a Taicace oacejie3HeHHHe necim c Apy3aMB ranca a c Map- 
raHaoBHCTHMa 6o6oBBHaMB. OTjioaceHHH 3Ta cbjibho HanoMBHaioT 03epHHe 
rjiHHLi HaacHero MBOijeHa, TaK Ha3HBaeMHe apajibcnae cjioh. Ojiopoa a <j>ay- 
Hoii 3 tb oTjiojKeHB a He oxapaKTepa30BaHH, ho no CTpaTBrpa$BaecKOMy no- 
JIOHCeHHK) BHAeJieHH K. B. HBKB(|opOBOH B TpeTBIO CBHTy KOHTBHeHTajIBHHX 
OTjioaceHHH (anajior «acaKCHKJiHHCKOB» cbbt h IIpHapajitH). OAHano, 3a 
HGHMeHBeM ^JIOpHCTHBeCKHX B $ayHHCTBBeCKHX asihhhx, CTpaTHTpa^HHeCKOe 
nonoaceHae 3tob cbbth enje oKOHaaiejibHO He BHHCHeHO. 


HeTBepTan csaTa (eepxHHa ojiaronen) 

C pa3MHBOM Ha cjiohx nepBoa, BTopoa bjib TpeTtea cbbth 3ajieraioT bjioxo 
copTBpoBaHHHe rpy6o3epHBCTHe necKB, rpaBejiacTne necica, 6ejine necKB 
C JIBH3aMB HJIOTHHX BJIH HeCTpHX KaOJIHHOBHX rjIHH. 9 tB OTJIOHCeHHH (HeTBep- 
Taa CBaTa) pa3BBTH b o6jiacTB npBHOAHHTOH najieoreHOBoa paBHBHLi, onaaM- 
jiHiomea najieo3oa Ka3axcKoro Haroptn. K. B. HaKB$opoBa onpeAenneT 
ax nan OTjioaceHHH hotokob, cTenaBmax c Ka3axcKoro Haropba. XapaK- 
TepHOB nepToa necnaHO-rpaBBBHoa cbbth hbjihgtch OTSejieHHOCTB a BHmeno- 

HeHHOCTB. 

B ceBepHoa nacTB npaapTHincnoH BnaAHHH 3th OTjioaceHB a ( 03 . KeMap- 
Ty3) HajieraioT HenocpeACTBeHHO Ha cjiob BTopoa cbbth b coAepacaT pa3HO- 
o6pa3Hyio a 6oraTyio no cocTaBy nHjibneByio (Jjiopy. XapaKTepB 3 yeT 3Ta 
<j)jiopa Kan jiecune, Tan a OTKpHTHe n;eH03H. B KOMnnence ApeBecHoa pacTB- 
TejiBHOCTB 6ojiBmoe 3HaaeHae HMeeT ceM. Pinaceae, b ochobhom npeACTaBjieH- 
Hoe cochoh cenmiB Strobus S c h a w. b Eupitys E n d 1. Taxodium b 
Tsuga coBepmeirao cxoaht Ha HeT, ho nnjiBija poAa Cedrus (?) Bee enje Bcrpe- 
aaeTca. CpeAH BOKpHToceMeHHHx b ochobhom BCTpeaeHH npeACTaBBTejia po- 
AOB Betuldy AlnuSy Corylus , Salix c He3HaHHTejiBHoa npaMecBio nmpoKOJincT- 
BeHHHx nopoA — QuercuSy Ulmus h Pterocarya . OAHOBpeMeHHO npacyT- 
■CTByeT HHJIBAa TpaBHHBCTHX KCepO^BTOB, HTO CBHAeTeJIBCTByeT o pa3BBTBH 
oxKpHTHx cyxocTenHHx accon;Han;HH, KOTopne npoAOJUKaioT cymecTBOBaTB 
Ha TeppHTopHH II pBHpTHmcKoa BnaAHHH b TeaeHae Bcero ojiHroijeHa. 3AecB 
BCTpeaeHH hcckojibko BBAOB HOJiHHen, Plumbaginaceae, Ephedra HecKOJiBKHx 
bbaob, a Taicace 3JiaKH a HecnojiBKo bhaob poAa Allium c HeSojiBinoH npHMe- 
cbk) nnjiBAH pacTeHBH jiyroBo-pa3HOTpaBHOro KOMHJieKca. Mohcho pojiaraTB, 
hto b nepnoA OTjioaceHHH aeTBepTon cbbth Ha TeppaTopan npBBpTHniBa 6hjih 
pa3BBTH pa3JIBHHHe TBnH paCTHTejIBHOTO HOKpOBa, B TOM HBCJie, B03M0HCH0, 
B CaBaHHH. 

®jiopa b jiBTOJiorHaecKHB cocTaB aeTBepTOH (necaaHo-rpaBBHHoa) cbbth 
npBBpTHniBa xopomo conocTaBjiaioTCfl c ^jiopoB b CTpoeHneM TyprancKoa 
cbbth B. B. JIaBpoBa, BHAejieHHOB bm b 1951 r. b Typrae. 

Chbckh $jiopn H3 Kymyna b K3Hjiacapa, ony 6 hbko BaHHHe P. fl. A6y3H- 
pOBOB, paCXOAHTCH COCnHCKaMHHHJIBAHaeTBepTOB CBHTH OTCyTCTBHeM B HHX 

poAa Cedrus . MeacAy TeM, no AaHHHM aBTopa b no nocneAHHM AaHHHM 
E. II. Bobaoboh, ara CBHTa coAGp^BT nnjiLAy Cedrus. B Ilpaapajibe neTBep- 
Tan (narpaacKan) CBBTa, k coacajieHBio, He coAepacaT ahjibah (b MaTepnajiax, 
co6paHHHx aBTopoM b panoHax 3ajiHBa IlepoBCKoro). IIo AaHHHM ace A. JI. Hh- 
niBHa (1953), b OTjioaceHHHX HarpaacicoH cbbth oSHapyaceHH oraenaTKH jih- 
cTbeB: Juglans acuminata Brong., Fagus antipofii Heer, Liquidam- 
bar europaeum Brong., Alnus nostrata Ung., Corylus macquarii 
Forbes., Phragmites oeninguensis Brong., Poacites sp., Monocotyledons 
gen. sp. 

Ha 3Tom KOHHaioTca OTjioaceHHH naneoreHa b CeBepHOM IIpaapTHniBe. 
Bnme 3aneraeT cepnacnoeB pa3jiHBHoa mohchocth h reHe 3 nca, OTHOcHn^anca 
yace k HeoreHy. 
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Apajibcnaa cBHTa (hhjkhhh MHOU,eH(?)) 

B D;eHTpaJIbHOH qac TH npHHpTHIHCKOH BHaAHHBI IQHpOKO pa3BHTH OTJIOHSe- 
hhh o6mapHoro npecHOBOAnoro 03epa hjih pHAa 03ep. IIpeACTaBjieHLi otm 
oTjiOHteHHH 3ejieHtiMH rjiHHaMH c MeprejiflMH h rnncaMH h >Kejie3HCTLiMH h Map- 
raHAOBLiMH 6o6oBHHaMH. B paajiHHHHx nymcTax b TOJime 3thx tjihh o6Hapy>K8- 
HBI KOCTH Mastodon sp., HOCOpOrOB, XHIAHHKOB, rpH3yHOB, napHOKOnBITHBIX 
a TaK>Ke naHABipn Ha3GMHHx nepenax. IIo 3aKJiK)HeHHio E. H. BejineBOH, na- 
jieoHTOjiornqecKHe HaxoAKH othochtch k MHOijeHOBOMy KOMHJieKcy (ot hhjk- 
Hero ao cpeAHero). B aHajiormHHx rjinnax b Typrae, y pa3BajiHH MontjiBi 
PaxMeT, E. H. EejineBOH onpeAejieHa pa3HOo6pa3Han $ayHa, KOTopyio OHa 
Tan>Ke AaTHpyeT KaKMHon;eHOByio(?): Trilophodon (Serridentunus) inopinatus y 
Mastodon atavus , Aceratherium depereti , Brachypotherium aurelianense 
var. gailiti , Artiodactyla , Testudo turgaica , Anchitherium aurelianense , Di- 
crocerus sp., Chalicotheridae, Mastodon sp., Rhinoceratidae h uepenaxn. 

K coHcajieHHio, Bee nontUKu o6Hapyn<HTB nujiBiiy b otjiojkghh ax MHoiie- 
hobmx mbijihcthx tjihh He yBemiajiHCB ycnexoM h tojibko b oahoh npo6e H3 
ckb. 2 6 jih 3 IlaBjiOAapa b o6pa3u;e H3 cepux tjihh co cneAaMH 3epnaji ckojib- 
memin 6biJia BHAejieHa yMepemiaH <$jiopa, npeACTaBJieHHan b ochobhom hbijib- 
h,oh HOKpHToceMeHHBix. YnacTHe xbohhbix hhhtojkho — eAHHHHHBie 3epna 
PinuSy Picea y Taxus , Cupressaceae. 

noKpMToceMeHHtie npeACTaBjieHLi hbuibaoh ApeBecHBix c Alnus y Betula , 
Carpinus y Corylus , Acer y Ostrya , Ulmus y Celtis , Ilex y Buxaceae, Rhamnus y 
Rhus (3 sp.) h 6 ojibhihm KOJinnecTBOM hhjibah TpaB h nojiyKycTapHHHKOB H3 
ceMeacTB Gramineae, Umbelliferae, Leguminosae, Euphorbiaceae h poAa 
Artemisia. 

CocTaB cnopoBO'HHJiBAeBBix cneKTpoB CBHAeTejitCTByeT* o nrapoKOM pac- 
npOCTpaHeHHH paCTHTeJIBHOCTH OTKpBITBIX MeCTOo6HTaHHH H O CymeCTBOBaHHH 
octpobhhx hjih rajiepeHHBix jiecoB CMemaHHoro rana. !Kcepo<J>HTHOCTB pacjn- 
TeJIBHOCTH CKa3WBaeTCH Ha 3HaHHTeJIBHOM ynaCTHH HBIJIBI|BI pa3JIHHHLIX BHAOB 
cyMaxa, KOTHHyca, AaejiBKBH. 

IlaBJioAapcKaH cbhtb (m hough — njiHOijeH) 

IIo AOJiHHeHpTBiina, ot naBJioAapa ao hoc. JleSmKBe, BCKptiBaioTCH modj- 
Hue TOAIAH MHO-nJIHOI|eHOBBIX OTJIOJKeHHH C 6oraTOH rHHnapHHOBOH <|)ayHOH, 

onncaHHOH K). A. OpjioBHM (1930 2 , 1937, 1939, 1941 h apO- JIhtojioth- 
necKH 3 th OTjio>KeHHH npeACTaBJieHBi necTpoiiBeTHBiMH necnaHHMH kom- 
KOBaTBiMH rjiHHaMH h ajieBpHTaMH c HecKOJiBKHMH ropH30HTaMH norpe6en- 
hhx hohb. PacnpocTpaHeHH HjioBaTBie cynecn h necnn. OayHa npeACTaBjiena 
rannapHOHOM, HOCoporoM, pa3jiHUHBiMH napHOKonBiTHBiMH , nepenaxaMH h 
CT paycaMH. 

nHJiBiieBan $jiopa upe3BBiHaHHO SeAna, ho Bee me eAHHHHHBie cneKTpBi 
yKa3BiBaiOT Ha Hajinune THHHHHoro OTKpBiToro cyxocTenHoro jiaHAina(J)Ta 
C o6nJIHeM TpaBHHHCTHX KCepO^HTOB H eAHHHHHHMH 3K3eMHJIHpaMH ApeBCC- 
hhx pacTeHHH H3 poAOB Betula nPinus. CneKTpH, BHAeaeHHBie H3 njinoiieHO- 
BHX OTJIOH^eHHH, Ha 80% COCTOHT H3 HBIJIBIIBI TpaB H HOJiyKyCTapHHHKOB, 

npeACTaBjieHHBix ceM. Chenopodiaceae, Graminea, Plumbaginaceae, poAaMH 
Artemisia h Ephedra h rpynnoH pa3HOTpaBBH c Leguminosae, Ranuncula- 
ceae, Rosaeeae. 


HeTBepTOTHbie OTJlOHCeHOfl 

OTjioH^eHHH HHHCHeueTBepTHHHHe hjih nepexoAHHe ot njiHoiieHa k HH>KHe- 
HeTBepTHHHBiM npeACTaBJieHBi rojiySoBaTO-cepHMH tohkocjhoahctlimh necnaMH 
H HJI0B3TBIMH CJIOHCTLIMH rJIHHBMH C TOp^flHHCTBIMH npOCJIOHMH. Pa3BHTBI OHH 
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He noBceMecTHO h TaroTeioT k npaBo6epe>KBK) p. Hpnam. HnameaeTBepTHH- 
Hue OTjiojKeHHH coAep>KaT $ayHy MJienonHTaiomHx, onpeAeneHHBix E. H. Ee- 
jiaeBOH h B. H. Tpomobhm Kan Elasmotherium , Equus Stenonis (bo3mohcho, 
sussenbornensis), Rhinoceros sp. IIbiji t n;e BBie cneKTpu coAepacaT b ochobhom 
IIHJ lhAy TpaBHHHCTHX KCepO^HTOB, HO COCTaBy npe3BHHaHHO »6 jih3khx k co- 

BpeMeHHOH^jiope. Ho cpeAH nHJibniH ApesecHHx nopoA BCTpeaeHLi Tanne poAti 
nan Nyssa , Rhus , Carpinus , a b ancjie rojioceMeHHBix — Pinus ceKijHH Strobus 
h ceM. Cupressaceae. TaKHM o6pa30M, mojkho nojiaraTB, hto pacTHTejiBHOCTB 
HHjKHeneTBepTHHHoro nepnoAa, bo3mojkho, caMHx BepxoB njinon;eHa, 6tuia 
6jIH3Ka K COBpeMeHHOH, HO OTJIHHaJiaCb npHMeCbK) HeKOTOpBIX pOAOB, HrpaB- 
hihx eme b HeoreHe BeAymyio pojiB. 

CpeAHeaeTBepTHHHHe OTjioateHHa, cjiaraiomne TOJinjy BTopoii HaAnoiiMeH- 
hoh TeppacH HpTMma, o6hhho 3ajieraioT c pa3MHB0M Ha noACTHJiaiomHx no- 
poAax. Moiahoctb 3thx oTjioHceHHH 20 — 25 m. CpeAHeaeTBepTHHHLie oTjio>Ke~ 
hhh npeACTaBHCHH oSbihho necKaMH h raneaimKaMH hjih cepoBaTo-rojiy6uMH 
IVIHHaMH, HTO H HOCJiyjKHJIO HpHHHHOH TOrO, HTO K. B. HHKH^OpOBa BBIA^JIHJia 

hx hoa Ha3BaHHeM «rojiy6on tojiiah». KoMnJienc |>ayHH, onpeAejieHHOH 
B. H. TpOMOBHM, OTHOCHTCH HM KO BpeMCHH, COBnaAaK)IH,eMy C 3H0X0H MaK- 

CHMajibHoro ojieAeHeHHH Ha pyccnoH njiaT^opMe. 3 accb BCTpeaeHM Elephas: 
trogonterii , Elephas antiquus, Bison priscus longicornis, Cervus sp., Felis sp., 
Equus b p. h Ap- 

IlHJiBAeBHe cneKTpH, no a^hhum 0. B. MaTBeeBOH (1953), coAepjKar 
ntijibny ejin, hto KOCBeHHBiM nyTeM MOjneT oipajKaTB cocTOHHne HenoToporo 
noxojiOAaHHfl Ha TeppnTOpHH Ka3axcTaHa b cbh3h c npoABHJKeHneM jibaob. 
OAHaKo npncyTCTBne enn oTMeaeHO cpaBHHTejiBHO b HeSojiBmnx KOJinnecTBax, 
n ochobhoh thh cneKTpoB ocTaeTCH no-npeauieMy CTenHMM c oSnjineM TpaBa- 
HHCTBIX KCepO^HTOB. IIo-BHAHMOMy, HpOABHJKeHHe ejIH K K)ry npOHCXOAHJIO no- 
penHBiM AOJiHHaM, nan 3X0 h oTMeaaeT b cboch pa6oie 0. B. MaTBeeBa. 

Tan Ha3BiBaeMaa naJieBaa TOJima, BBiAejieHHaa ajih IIpHHpTLiniBH K. B. Hii- 
KH(|)opoB0H nan BepXHeneTBepTHnHBie OTjiojKeHna, conocTaBjiaeTca c oTjio>Ke- 
hhhmh nepBon HaAnoHMeHHOH TeppacBi HpTBima. IIpeACTaBJieHa 3Ta cepna 
’ocaAKOB necnaMH n cynecnMH c kocthmh: Elephas primigenius (ho3ahhh), 
Bison prisqus longicornis ,■ Equus cabbalus , Bos sp., Cervus (cf. elaphus), 
Careolus sp., Saiga tatarica. 

nbuiBAeBBie cneKTpBi b ochobhom npeACTaBjieHBi poAaMH Artemisia , Che- % 
nopodium , Atriplex , Salsola , a cpeAH ApesecHBix nopoA oahhhhho BCTpeaaeTca 
HHJiBija Picea sp., Pinus aff. silvestris ; bo Bcex cneKTpax npucyTCTByer 
nBiJiBAa Ephedra. 

no3AHeHeTBepTHHHLie OTjiojKeHHH ranpoKO pacnpocTpaHeHH b AOJiHHax pen^ 
IIpeACTaBJieHBi ohh o6bihho TeMHOceptiMH necnaMH, Top<|)HHHKaMH n njiOBaxH- 
MH rjlHHaMH. CpeAH 3THX OTJIOHCeHHH BCTpeneHBI OCTaTKH AOMamHHX JKHBOTHBIX 

c Equus cabbalus , Ovis aries , Bos taurus , Canis h MHoronHCJieHHtie OCTaTKH 
nepaMHKH. 

nBuiBn,eBBie cnempH BecBMa cxohch co cneKTpaMH H3 noBepxHOCTHBix npo6 
riaBJioAapcKoro npHHpTBiniBfl h coAep>naT Maccy hbijibabi TpaB co 3HanHTejiB^ 
hbim ynacTHeM Ephedra. 

CnoH^Haa n CBoeo6pa3Haa TeKTOHHaecKaa o6cTaHOBKa b naneoreHe, bbi- 
pajKaBmaaca b HeoAHOKpaTHBix noAHHTHax, H3MeHHBmHx penned Ka3ax- 
CKoro Haropaa h npnneraionxHX k HeMy paiioHOB, nocjiy>KHJia npnaHHOH Toro, 
hto rpaHHAH naneoreHOBBix Mopcanx TpaHcrpeccHH h perpeccnii 6 hjihh6chh- 
XpOHHH AJIB pa3JIHHHHX yaaCTKOB npHHpTBiniCKOH BnaAHHBI, a H03T0My BnOJIHO 
bo3mo>kho, hto Ha cpaBHHTejiBHO Mano yAajieHHtix oahh ot Apyroro yaacTKax 
OAHoro h Toro me paiiOHa OAHOBpeMeHHO oTjiarajincB h Mopcnne h kohthhch- , 
TantHBie OTjiojKeHHH. 

BnepBHe mhcjib o AHHaMHaHOCTH rpaHHD, BtiAOJiaeMBix cbht BBicKa3aHa 
K. B. Hhkh(J)Opoboh. 
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ripHBefleHHHH HaMH cboahhh pa3pe3 (cm. $nr. 3) npeACTaBjiaeT cxeMy 
cTpaTurpa^HBecKoro cooTHomeHHH pa3jiHHHHx cbht IlaBjioAapcKoro IIpHHp- 
TLinibH. TaKHM o6pa30M, nonomenne 3thx cbht no OTHOineHHio k o6men cTpa- 
Tiirpa^HBecKOH mnajie AOJiamo onpeAejiHTBca a^ih Kaa^AOH cbhth hhahbhaY" 
■BJIBHO, B 3aBHCHMOCTH OT MeCTa HyCJIOBHHee $OpMHpOBanHH. B TO >Ke BpeMfl, 
Kan bhaho H3 npHBeAeHHoro cboahoto pa3pe3a, naaeoreHOBHe otjiohsghhh 
b npHHpTHmbe 3HanHTejiLHO SeAHee $ayHOH, neM neTBepTHHHLie h njiHoijeHO- 
Bwe. IIo3TOMy conocTaBjieHHe hx 3aTpyAHeHO, h b cbh3h c sthm ocoSeHHO 
cepi>e3HO cjieAyeT hoaxoahtb«k HHTepnpeTau;HH cnopoBo-nHJiBijeBHx cneKT- 
poB, 3aHacTyio HBjiniomHXCH gahhctbchhbimh najieoHTOJiorHHecKHMH hbxoa- 

KUMH. 


CEBEPHOE nPHAPAJIbE 

Hanbojiee ap^bhhmh tpcthhhhmh otjiohcghhhmh b CeBepHOM IIpHapajiBe 
($ Hr - 4) A. JI. flHniHH cHHTaeT TacapaHCKyio CBHTy, KOTopaa C(J>opMHpoBajiacB 
BO Bcex CBOHX ($ai];HHX — TJIHHHCTOH, HyMMyjIHTOBOH H $OC(|)aTHO“rjiayKOHH- 
toboh — b cpeAHeM soijghg h b Haaajie BepxHero aoijGHa. 

TacapaHCKoe Mope TpaHcrpeccupoBajio b CeBepHoe ripnapajiBe, ocTaBjiaa 
H63ajIHTHMH He6oJIBmHe ^ OCTpOBKH, paCHOJIO>KeHHBie MepHAHOHajIBHO OT 
p. Hprn3 ao n,GHTpajiBHOH aacTH HHHemHero ApajiBcnoro Mopa. Ha BocTOKe 
Mope rpaHHBHjio c 3anaAHBiMH onpaHHaMn Ka3axcKoro HaropBa, Ha ccBGpo-3a- 
naAe — c MyroA>«apaMH. 

B KOHme TacapaHCKoro Bcna ckpbijihcb hoa bo Ay h octpobkh, h, TaKHM ' 
o6pa30M, HCToaHHKaMHnBiJXBmjHcnop, nocTynaiomiHX b Mopcnne otjiohkghhh, 
ocTaBajiHCB jihhib 6epera MyroA>Kap h Ka3axcKoro HaropBa. 

OcHOBaHHeM ajih onpeAejieHHH CTpaTHrpa^naecKoro hojiohsghhh OTjioace- 
hiih TacapaHCKoro Mopa A. JI. Hhhihh, ecTecTBeHHO, npHHHMaeT oSnjiBHyio 
MopcKyio $ayHy, chhckh KOTopoii npHBOAHTca hm b MOHorpa<J>HH (1953). 
IIpH 3 tom A. JI. Hhhihh OTMGaaeT, HTO.^ayHa TacapaHCKOH cbhtbi cootbgt- 
CTByeT (no a^hhbim HccjieAOBaHna $ayHH $opaMHHH$ep) TpeM ^opaMHHH- 
<|>epoBBiM 30HaM KaBKa3CKoro 3on;eHa: a) 30He njiaHKTOHHBix ^)OpaMHHH$ep — 
cjiohm c Lyrolepis cooTBGTCTByeT BepxHaa aacTB cbhtbi; 6) 30 He Globorota- 
lia crassaeformis cooTBeTCTByeT cpeAHaa aacTB cbhth; b) 30 He Globorotalia 
aragonensis cooTBeTCTByeT caMaa hhjkhhh aacTB cbhth. 

JlHTOJiorHaecKH TacapaHcnaa cbhtb npeACTaBjieHa TpeMa TnnaMH OTjioate- 
hhh: rjiayKOHHTOBO-necaaHHCTHMH, OTjiaraBmHMHca b npnSpejKHHx, 6ojiee 
MejIKOBOAHHX yaaCTKaX MOpa, rjIHHHCTHMH — B ray 0OKO BO AHHX , HyMMyJIH- 
TOBHMH — B npn6pe}KHHX 30HaX, BOKpyr OCTpOBOB. 

CnopoBO-nHjiBAeBHe cneKTpBi CBHAGTGjiBCTByioT o cySTponnaecKOM, B03- 
mojkho, TponnaecKOM KJiHMaTe h o cooTBeTCTByiomen <£jiope b npeA^Jiax My- 
roAa<ap h b oco6eHHOCTH — Ka3axcKoro HaropBa. noApoSHBie A&HHHe o no- 
cjiohhom H3yaeHHH nHJiBAGHOCHBix ropH3OHT0B MOpCKoro naaeorcHa CeBep- 
Horo npnapajiBa npHBOAHTca HH>Ke, 3 agcb ate ynoMHHeM jihhib, hto cpeAH 
nnjiBAH HOKpBiToceMeHHHX BCTpeacHH npeACTaBHTejiH ceM. Myrtaceae, Mo- 
raceae, Buxaceae, Lauraceae, Diospyraceae, Palmae, Fagaceae (hgckojibko 
biiaob Quercus h Castanea ), a Tanace o6hjihg hhhbah rana Leguminosae 
(bo3mohuio, Dewalquea), hgckojibko bhaob kotopoh hphboaht B. H. BapaHOB 
(1953) b cnHCKax <j)jiopH, o6HapyafGHHOH hm b oTjioaceHHax KOHTHHGHTajiB- 
hoh (J)an;HH TacapaHCKOH cbhth Ha 3anaAHOM ckjiohg MyroA>Kap h ajih naneo- 
reHOBOH $aopn CpeAHen Bojith. 

TojioceMeHHHe, o6hhho cocTaBjiaioiiiiHe mchbhihh npon;eHT b cneKTpax, 
aeM noKpHToceMeHHHe, npeACTaBjieHH pa3jiHHHHMH BHAaMH poAa Pinus 
<ceKAHH Strobus Shaw., Pseudostrobus E n d 1., Cembrae Spach. 
h Ap ) co 3HanHTejiBHOH npHMecBio Podocarpus h Cedrus. 
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|T yKa 3 aHHan $Jiopa 6 jiH 3 Ka k $jiope KOHTHHeHTajibHOH (jmijHH TacapaHCKOE 
cbhtbi 3 anaAHoro CKJiOHa Myroaraap; oHa xapaKTepH 3 yeT TponHHecKyio mecT- 
KOJIHCTHyK) $JIOpy nOJITaBCKOH npOBHHAHH A. H. KpHmTO^OBHHa. 
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VezaHCKCM 

n 1 m 
% 

r/iuHbi nnomubw, 3 e/reHo 6 amocepbie , 
c necuanou npucbmxou no Hanna c- 
modaHUhO , c xapa6amu cudepumoff 

<$> <fr 

CaKcay/ibCKcw 

rpuHbf nnomubie , necuanucmbie , 
c npocnoHMU ycmpuwuxa 

• 

P 3 t 

TacapaHcnaa 

rnuHbi nnomubte , znayxoHumodbie 
necuaHuxu, necuaHucmbte znuHbi 

vaj ^3 ■ 



001/0 


%%l» 


Onr. 4. CeBepHoe npnapajite. Gboahhh pa3pe3 najieoreHOBHX OTJiojKemiii. 

I— necOK; 2 — rpyGooCJiOMO^Hijft MaTepnaji; 3 — nec^aHHK; 4 — rjiHHa, cyrjiHHOK; 5 — rjin- 
Ha necqaHaa; 6 — rjiHHa miOTHaH, necqaHHCTaa; 7 — mima imoTHan; 8 — rjuma cjioHCTan; 
9 — rjiHHa onoKOBHflHafi; 10 — cthhkchhh ciiflepiua; 11— (fcayHa ycTprnj 


IIo-BHAHMOMy, ocHOBHan Macca ntiJibAH b cneKTpax TacapaHCKOH cbhtu 
nocTynana hmghho c boctohhhx ckjiohob MyroAJKap, oSoramancb TaK>KG 
npHHOCOM MaTepnajia c 3anaAHux ( 5 eperoB Ka3axcHoro HaroptH. HanpnMep, 
nHJiBn;a Zygophyllaceae ( Nitraria Schoberi), Umbelliferae (aff. 
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Ferula,) Nyctaginaceae, Capparidaceae, Myrtaceae, Anacardiaceae h npoq. t 
OTnejibHHe npeACTaBHTejiH KOTopnx bxoaht b cociaB nycTHHHHx accoi^HauHw 
naneo- h HeoTpoimnoB. 

CneKTpLi TacapaHCKofi cbhth hmciot MHoro oShjhx ^>opM co cneKTpaMH 113 
HHffiHHX r0pH30HT0B OHOKOBOH TOJIIAH IlaBJIOflapCKOrO HpHHpTHinbH, a TaK>KB 
H CO CneKTpaMH HHJKHHX ropH30HTOB CaKCayjIBCKOH CBHTH. 

CTpaTHrpa^HaecKH Biime otjiojkghhh TacapaHCKOH cbhth 3ajieraeT kom- 
nneKC necaaHO-rjiHHHCTHx cjioeB (caKcayjibCKaa CBHTa flHinHHa) c KpynHHMii 
KapaBaHMH KBapiJHTOBHX neCaaHHKOB B OCHOBaHHH. fljIH (^JIOpHCTmieCKHX 
nocTpoeHHH ocoSeHHO HHTepeceH tot $aKT, hto ochobhhm hctohhhkom CHOca 
oSaoMoaHoro MaTepnana npn $opMHpoBaHHH necaaHO-rpaBHHHOH (jjaniiH can- 
cayjiLCKOH cbhth hbjihjihcb MyroAHtapH, nan 3 to ycTaHOBjieHO neTporpa^Hae- 
CKHM aHaJIH30M. . 

Han6ojiee xapanTepHHH npeACTaBHTejib caKcayjibCKOH $ayHH, no mhchhio 
A. JI. HmnHHa, — Pectunculus aralensis Rom., HMeiomnn 6ojibmoe cxoa - 

CTBO CO MHOTHMH 30IjeH0BHMH H HHJKHeOJIHTOneHOBHMH BHA3MH 3anaAHOH 

EBponn, a t3k>kg yKpanHH. BTopocTeneHHHMH hbjihiotch: Cymbulostrea 
multicostata D e sh. (var. turgaica Via 1.),* Cubitostrea plicata S o 1., 
C * flabellula Lam., Cubitus D e s h. h Apyrne naoiiaaTHe ycTpHn,H, 3y6bi 
anyji Odontaspis hopei A g., Od. winkleri (A g.) L e r., Od. acutissima A g. 
h Apyrne, a Tamne pa3jiHHHHe bhah poAa Nucula (flnniHH, 1953). 

KoMnaenc <£opaMHHH<J)ep cooTBOTCTByeT KOMnjieKcy pyKOBOAnmnx <£opa- 
MHHH^jep BepxHHx $opaMHHH(|)epoBHx cjioeB CeBepHoro KaBKa3a (flmnHH, 
1953). B KBapn,HTOBHx necnaHHKax KOHTHneHTajibHOH (|>anHH caKcayjibCKOH 
cbhth y 3anaAHoro CKJiOHa MyroAncap o6Hapy>KeHH 6oraTHe oraenaTKH jih- 
CTteB h Apyrnx aacTen ApeBecHHx h KycTapHHKOBHX pacTeHHH, xapaKTepn- 
3yiomHX Kcepo^HTHyio <|>jiopy noJiTaBCKoii npoBHHn;HH c Podocarpus eocenica 
Ung., Sequoia couttsiae H e e r, S. Sternbergii (G o e p p.) Heer, 
Sabal sp., Myrica angustata S ch i m p,, Myrica uralica sp. nov., Quercus 
apocynophyllum E t t, Q . bifurcatus Wat., Q. Elaenae Ung., Quer- 
cus sp. (2 sp.), Dryophyllum furcinervis (Ross m.) Heer, Ficus multi - 
nervis Heer, Ficus sp., Cinnamomum sp., Laurus sp., Terminalia sp. r 
Apocynophyllum helveticum Heer, Myrthophyllum Warderi Sap., 
Myrsine doryphora U n g., Andromeda protogae , Ung., Dalbergia cf. bella. 
Heer (onpeAeaeHna M. y3HaA3e-,H 1 re6yaA3e, 1948), Dryandra Schrankii 
(Sternb.) Heer, Pimelea sp. (onpeAejieHne A. H. KpnmTO$OBHaa) r 
Sequoia couttsiae Heer, Glyptostrobus parisiensis B r o ngn., Dryo- 
phyllum furcinervis (Rossm.) Heer, Laurus Omalii S a p. et M a r., 
Celastrophyllum Benedenii S a p. et Mar., Aralia transversinervia Sap. 
et Mar., Andromeda protogaea Ung., Phyllites sp. 1 . 

no A. JI. flmnHHy, caKcayjibCKaa CBHTa othochtch k caMHM BepxaM 30 - 
n;eHa . 

CnopoBo-nHJibijeBHe cneKTpn H3 OTjio>KeHHH caKcayatCKOH cbhth na 
rope Boc-Bne b CeBepHOM npnapaabe h Ha rope Kapa-CaHAHK (BepxHne ropH- 
30 hth), H3 cjioeB necaaHHCTHx tjihh, 3ajieraiomHx Ha KBapneBHx necKax c 3y- 
6aMH Myliobatus , a Taione Ha 3anaAHOM amrae TepMeH-Bec, npoTHB CTamjHH 
CaKcayatCKan, rAe TOJima caKcayjibCKHx niHH coAep>KHT npocjion ycTpna- 
HHKa, — HecKoabKO pa3aHaaioTCfl no cocTaBy 

HnjKHHe H 3 HecaeAOBaHHHx ropH 30 HTOB HanSoaee 6oraTH nHJibnoH cy6- 
TponnqecKHX pacTeHHH c Myrtaceae (poah: Fejhoa , Mytranthes , Eucalyp- 
tus, Eugenia h Myrtus ,), Moraceae (poAM Morus h Maclura), Buxaceae, Ster- 
culiaceae, Anacardiaceae, a Tanase Cactaceae (?) {^Echinocactus (?), Rhypsales 
(?) h Opuntia sp.), Zygophyllaceae, Plumbaginaceae, Euphorbiaceae, Protea- 
ceae, Ephedra, Artemisia, Chenopodiaceae, CBHAeTejibCTByiomHe o 6e3ycaoBHOM 


1 CnncKH $aopti 3aHMCTBOBaHH H3 pa6oTw A. JI. HHnmHa. 
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HajiHHHH nycTHHHLix accoijHan;HH, KOTopHe, no aHajiomn c HaxoAKaMH hoao 6- 
HOH <f)JIOpH B BepXHHX T0pH30HTaX OnOKOBOH TOJIIAH B IlaBJIOAapCKOM IIpHHp- 
THmbe,no-BHAHMOMy, pacnpocTpaHfljincb co cTopoHti Ka3axcKoro Haropba h 
HB jifljmcb pejiHKTaMH 6ojiee apgbhhx <{>jiop. 

CpeAH ApeBecHbix nopoA, xapaKTepH3yi0Hp ix jiecnHe accomnaAnn Tponn- 
aecKHx n cyfiTponHaecmix nrapoT, H3o6njiyioT pa3jinaHHe bhah Pinus, Dacry- 
dium , Podocarpus , Cedrus h Ap. 

Bojiee BHConne ropn30HTH cbhth coAepjKaTyatenpHMecb hhjibah Alnus , 
Betula , Corylus, Myrica, Juglans , Liquidambar. IIpaBAa, yaacTHe 3 thx poaob 
H e3HaqnTejibHO, ho Hannane nHjibijH cSjiHacaeT thh cneKTpoB BepxHnx ropn- 
30HT0B CaKCayJIbCKOH CBHTH CO CneKTpaMH IIHJKHHX ropH30HTOB aeraHCKHx 
tjihh, TaK>Ke coAepjKamnx He6ojibmyio npHMecb hhjibah nycTHHHHx ncepo- 
$htob HapHAy c THHHTOHM KOMnjieKCOM cy6TponHaecKHX JieCOB C He 60 JIbffl 0 H 
npHMecbio yMepeHHO Me30<|>HjibHHx nopoA- npnaHHa TaKoro CMemeHHH TnnoB 
<J)JIOpH 3aKJIK)^aeTCH B npHHaAJieJKHOCTH BHAejieHHHX CneKTpOB K MOpCKHM 
OTJIO>KeHHHM, B KOTOpHX OTpaHfaeTCH MHO>KeCTBO pa3JIHHHHX THHOB paCTH- 
TejibHoro nonpoBa b npeAejiax oahoh najieoreorpa<J)HaecKOH 3 ohm. 

Ta aacTb cnopoBo-nHjibn,eBbixcneKTpoB, KOTopaa xapaKTepn3yeT necaa- 
hhg accoAHaAHH, BKJiioaaeT H nHJibAy, onpeAejieHHyio Kan poA Gnetum , npn- 
cyTCTBne KOToporo noATBep>KAaeT cy6TponnaecKHH hjih Aa>Ke TponnaecKHH 
xapaKTep pacTHTejibHOCTH. 

Qjiopa cancayjibCKHx OTjiojKeHHH ocoSbhho apno OTpajnaeT CMeinaHHHH thh 
<$ jiopH BepxHero 3on;eHa, KorAa cpeAH ajieMGHTOB ApeBHen cpeAH3eMH0M0pcK0H 
<^jiopH y>«e HaaajiH noaBJiaTbca eAHHHaHHe npnmejibAH c ceBepa h h3o6hjio- 
BajiH eme cneijH(|)HaecKHe npeACTaBHTejin TypKMeHCKOH npoBHHAHH c Rhus , 
Proteaceae, Myrtaceae h Ephedra . 

BHine 3ajieraioT oTjio>KeHHH aeraHCKon cbhth. 

Ilajieoreorpa^HH aeraHcnoro Mopa b Ilpnapajibe He Be3Ae acHa, Tan nan 
OTjio>KeHHa ero aacraaHO cmhth nocjieAyiomeH 3po3Hen. Bo bchkom cjiyaae 
pacnpocTpaHeHHe aeraHCKoro Mopa 6 hjio 3HaaHTejibHHM h ero OTjio>KeHHa 
b BHAe Tan Ha3HBaeM0H aeraHCKon cbhth mnpoKO pacnpocTpaHeHH b IIpH- 
apaabe. 

IIpeACTaBjieHH aeraHCKne OTjiOHceHHH 3ejieH0BaT0-cepHMH cjiohcthmh tjih- 
naMH, HJIOTHHMH, TOHKO paCCJiaHIJOBHBaiOmHMHCH npH BHBeTpHBaHHH, THH - 
COHOCHHMH, C npOCJIOHMH KapaBaeB CHAepHTOBHX KOHKpeAHH H C neCaaHOH 
npHCHHKOH no HannacTOBaHHio . OayHa aeraHCKHx OTjiojKeHHH b CeBepHOM 
Ilpnapajibe ocoSeHHO 6oraTa. McaepnHBaioiAHH chhcok ee $opM, HacaHTHBaio- 
IAHH He OAHy COTHH) BHAOB, HpHBeAeH B MOHOTpa^HH A. JI. HHDIHHa (1953). 

no noBOAy B03pacTa aeraHCKon cbhth TBepAoroMHeHHaeme HeT. BepHee, 
ooTaeTca HeacHOH ee hh>khhh rpaHHn;a. no H. K. OBeaKHHy (1951, 1955), 
aeraHcnaa CBHTa b Typrae 3axBaTHBaeT Bepxn aon;eHa. II o abhhhm me 
A. JI. flHmHHa, OHa naaHHaeTca c HHjKHero ojmroAeHa. Bo3hhkjio oto 
pa3Horjiacne noTOMy, aTo HenoTopne bhah (JrnynH aeraHCKHx tjihh H3BecTHH 
c 3on;eHa. 

OjiopHCTHaecKHe Aamine yKa3HBaioT Ha 6ojibmoe cxoactbo $jiopn cbmhx 
BepXHHX r0pH30HT0B CaKCayJIbCKOH CBHTH H HH30B aeraHa, KOTopHe, B CBOK) 
oaepeAb, 6jih3kh k $JiopaMxaAyMCKnx cneKTpoB CeBepHoro KaBKa 3 a. no-BH- 
AHMOMy, HHHCHHe ropH30HTH HHjKHero ojinroAeHa eme coAepjnajiH ocTaTKH 
TponnaecKOH <j)jiopH, coxpaHHBmeHca h nocTeneHHO H3acHBaBmeHca eme b Te- 
aeHHe Bcero ojiHroijeHa. OAHano HHHCHne ropH30HTH aeraHCKHx tjihh b CeBep- 
HOM npnapajibe, Tan >«e KaK h b naBjiOAapcKOM npHnpTHmbe, y>Ke coAep>KaT 
AOBOJibHO 6ojibmoe KOJinaecTBO nHJibn,H Taxodium , KOTopHH 3aTeM HenpepHB- 
ho pa3BHBaeTca b TeaeHHe HHjKHero h cpeAHero ojinroAeHa. HaxoAKH me 
nnjibQH 3toto poAa b caKcaynbCKHx h ohokobhx otjiojkghhhx eAHHnaHH. 
neraHCKoe BpeMa h cpeAHHH ojiHron,eH — nopa pa3BHTna Taxodium na MaTe- 
pHKe Ka3axcTaHa. 
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EoraTHe cnopoBO-nHJibn.eBtie cneKTpH h 3 aeraHCKHX tjihh b hhhhhx ro~ 
pH30HTax xapaKTepH3yioT $aopy cy6TponHaecKyio c Diospyraceae, Sterculia- 
ceae, Myrtaceae, Anacardiaceae, Buxaceae, Moraceae, Myriceae, Hocanjyio 
cnei^H^nqecKHH oTTeHOK o6mea Kcepo^HraocTH, npacymea, no-BHAHMOMy , oco- 
6oh npoBHHUHH najieoreHa, cymecTBOBaHHe KOTopon OTMeaaa E. II. Kopo- 
bhh (1939). B to >Ke BpeMH b o6meM KOMUJieKce btoh $jiopH y>Ke HMeeTca 3Ha- 
qHTejibHaa npnMecb y&epeHHoro aaeMenTa. 

Cpe^H nHjibn,bi roaoceMeHHbix oTMeaaeTca, nan yme roBopnaocb Bbinie, 
ycirjieHHoe pa3BHTne Taxodium aff. distichum (L.) Rich., po^a Picea 
(Picea tasaranica ), Cedrus (HecKoabKO bhaob) h 6oabmoe pa3HOo6pa3ne bhaob 
poAa Pinus. B BepxHHx ropn30HTax aeraHCKHx raHH noaBaaeTca npnMecb 
yMepeHHO aHCTonaAHHx bhaob h3 poaob Alnus, Betula, Tilia , Liquidambar , 
Ulmus , Corylus , Juglans, Pterocarya. OAHOBpeMeHHO noaBaaeTca nuabna 
TpaBaHHCTo-KycTapHnaKOBoro KOMnaeKca, yme yiepaBmero cySTponnaecKHii 
o6hhk. 

B aeraHCKHx cneKTpax mh npeHMymecTB9HH0 HaxoAHM nbiabny He- 
CKoabKHX bhaob aeSeAOBbix, caoacHOijBeTHbix, rpenamHux h rB03AHHHbix, 
KOTopne BCTpeaaioTca h b mho me h obhx h b nanon;eHOBbix cneKTpax. Ecaw 
cpaBHijTb $aopy neraHCKHx raHH CeBepHoro Ilpnapaaba h IlaBaoAapcKoro 
IIpHHpTumbfl, to, noHtaayn, mohoio otmcthtb 6oabmyio ncepo^HTHOCTb npn- 
apaabCKOH $nopH. 3to xopomo 3aMeTHO no KpHBoii nunhu,u Taxodium , ko- 
Topaa ropa3AO Bbipa3HTeabHee n npyae b cneKTpax IlaBaoAapcKoro IIpHup- 
Tbiniba. 

B KOHne HHHCHerooam^oAeHa, b cbh3h c o>KHBaeHHeM TeKTOHnaecKOH aoh- 
TeabHOCTH b noaoce ot 3anaAHon CnGnpH ao Ka3axcTaHa n CpeAHen A3hh, npo- 
H3oman noAHHTna. HeraHCKoe Mope cTaao OTCTynaTb, ocboSoahb bcio Teppn- 
Topnio Ilpnapaaba, Kan 3to Ha6aioAaaocb n b npnnpTHmbe. OAHaKO ocbo6o- 
AHBmHeca ot Mopa ynacTKH cynra eme Aoaroe BpeMH 6uhh ahom orpoMHoro 
coaoHOBaTOBOAHoro 6accenHa, o6pa30BaBmeroca b peayabTaTe nocaeAyio- 
mero aa noAHHTneM onycKaHna Apaao-TyprancKOH BnaAHHbi. 

Ha TeppHTopnn CeBepHoro Ilpnapaaba b cbh3h c cynjecTBOBaHHeM 3Toro 
SaccenHa co3Aaancb ycaoBna ajih HaKonaeHna aacTbio acTyapneBbix, aacTbio 
peaHLix h AeJibTOBbix ocaAKOB, a 3aTeM h ajih o6pa30BaHna 03epHHx BOAoe- 

MOB. 

B Te OTpe3KH reoaornaecKoro BpeMeHH, KorAa hoa BanamieM H3MeHeHHii 
6a3Hca apo3HH 3th 03epHHe BOAoeMH noayaaan B03M0>KH0CTb coeAHHHTbca 
c ochobhhm coaoHOBaTOBOAHbiM 6acceHHOM, b hhx npoHHKaaa ero CBoeo6pa3- 
Haa $ayHa. TaKHM o6pa30M, nocae yxoAa aeraHCKoro Mopa Ha TeppHTopnn 
CeBepHoro IIpHapaaba Haaaaocb HaKonaeHne CBoeo6pa3HOH, aHToaornaecKii 
necTpon cepHH coaoHOBaTOBOAHbix h npecnoBOAHbix ocaakob, npeHMynjecT- 
BeHHO necaaHHX, aaeBpHTOBbix, cynecaaHbix nrpaBHHHLix, cnabHO 0JKeae3HeH- 
hhx, c npocaoHMH raHH, c o6nabHHMH pacTHTeabH^iMH ocTaTKaMH, c >Ke- 
ae3HHMH pyAaMH ooaHTOBoro THna h c ropH30HTaMH nanTaarax aceae3HCTbix 
necaaHHKOB. 

Bee 3th $aijHaHbH 0 h aHToaornaecKH necTpbie caon othochtch k TaK Ha 3 H- 
BaeMOH « TyprancKOH cepHH» — BnepBLie noAoSHbie OTao>KeHHa 6u an HaHAGHH 
b TyprancKOH AenpeccHH. BTycepnio nepeapbiBaioT OTao>KeHHa HHjKHero mho- 
neHa c Corbula helmerseni M i c h a i 1. Tanaa me cepna caoeB b Typrae 
H3yaeHa B. B. JlaBpOBHM (1951) h ApyrnMH nccaeAOBaTeaaMH. B Typrae 
BCK) CepHIO AGHHT Ha ABe OCHOBHbie CBHTH: HH>KHIOK) — HHApHKOTepHesyiO 
(BKaioaaionj;yK) 6oaaTTaMCKHe caon) h Bepxmoio — coScTBeHHO Typraii- 
cnyio. 

no HCcaeAOBanHHM A. JL flmnnHa (1940, 1953), JI. H. OopM 030 Boh 
(1949, 1951) h B. A. BaxpaMeeBa (1949), cTpaTHrpa^na h (|>aopHCTHaecKOo 
o6ocHOBaHHe TyprancKOH cepnn ocaAKOB b npnapaabe npeACTaBaaeTca b cae- 
AyiomeM BHAe. 
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Bca Typraacnaa cepaa AenaTca aa aeTHpe cbbth (caa3y BBepx): 

A. HyTaaSynancnyio (Jl. H. <DopM 030 Ba) — nepBaa (B. A. BaxpaMeeB) 

B. HHJIHKTHHCKyiO ». » — BTOpaH » 

B. JKaKCHKJIHHCKyiO » )> — TpGTLfl » 

r . ^arpaiicKyio » » — neTBepiaa » 

B pa6oTax JI. H. OopMoaoBon (1949), B. A. BaxpaMeeBa (1949), a aaTeM 

A. JI. fhmmm (1953) AOCTaTorao hoapoSho oimcaHO CTpaTHrpa$aqecKoe 
hojiojkghhg cbht, HX<$aAHam>HaHxapaKTGpHCTHKa, pacnpocTpaHGHHG h Haa6o- 
Jiee hojihhg pa3pe3H. Hhjkg a aH cboahlih cxGMaTHHGCKHH pa 3 pe 3 Been Typ- 
raacKoa cepaa Ha ocHOBaHaa pa6oT 3thx aBTopoB, c homgtkoh nyHKTOB , b ko^ 
TopBix aBTopoM HacTOflmero coo6meHHH 6lijih jihtoo onacaHH b 1953 r. 
nenoTopHe oSHajaenafl a co6paHn o6pa3n;Li a^h cnopoBO-nHJitn;eBi>ix aHa- 

JIH30B. 


CaMaa hhjkhhh, KyTaH6yjiaKCKaa CBHTa npGACTaBjiGHa naaKoa nepecjiaa- 
BaiOIAHXCfl ajieBpaTOBHX rjIHH, rJIHHHCTMX ajlGBpKTOB H MGJIK03GpHH- 
CTHX H6CK0B, ?K6JIT0BaT0-CGpHX, KOCOCJIOHCTHX, COAepJKaiAHX >KGJI63HLie 

py m- 

Oayna KyTaHCyjiaKCKoa cbhtm 6ga H a. Hsbgcthh ociaTKa hpgchoboahhx 
racTponoA, npGAaojio>KaTGjii>HO H3 poAa Volvutu a OTncaaTKa HGnryGK ocGTpa. 

B Koanpeuaax /Ke.ieaiicTHx necaaaaijoB ooHapyjKeHa SoraTaa cb.iopa ona- 
caHHaH B. A. BaxpaMeeBUM (1949) h M. fl. y3HaA3e-flre6yafl3e (1948). 
3Aecb onpeAejieHti: Salix tenera A. Braun, Populus balsamoides Goepp, 
Juglans acuminata A. Braun, Corylus turgaica Pojark., Alnus nos- 
tratum U n g., Alnus Feroniae Czeczott, Quercus cf. Gmelinii 
A. B r a u n, Liquidambar europaeum A.Braun, PrunusScottii H eer, 
Certis turgaica U znadsze (nom. msc.), Leguminosites sp., Zizyphu's- 
tiliaefolius Heer, Rhamnus Gaudinii H e e r, Rhamnus Graefii H e e r, 
Cornus orbifera Heer, Corylus insignis Heer, Nelumbium sp., Taxo- 
dium distickum miocenum Heer, Phragmites sp., Myrica oeningensis 
Heer, Juglans acuminata A. Braun, Cary a bilinica (Ung.) Krysht 
Carpinus grandis U n g., Fagus Deucalionis U n g., Fagus Antipofii Heer' 
Fagus sp. n AP- 

CnopoBo-nHjitueBue cneKTpu, npnBeAeHHHe A. A. HarypaeBoa (1951,) 
H3 MecTOHaxoiKAeHHH KyTaa-Eyjian (cjiob, nonpHBaiomae n noACTanaiomne 
pyAOHOCHBie necna) xapanTepa3yioTca apeoOjiaAaaaeM nbi Jibuti xbobbhx, 
b ochobhom — poAa Pinus, npa ae3aaunTejibaoM yuacTaa mapoKojiacTBeaatyx 
nopoA- TaM ate A. A. HarypaeBa ynoMBHaeT o Be3aauBTejibBOB npaMeca 
nujibubi TpaB a Ephedra. 

Abtop aacToamero cooSmeaaa accjieAOBaji cepaio o6pa3UOB a3 nyTaa- 
oyjiancKoa cbbth: o6h. 8, 1953 r., hbhk Kapa-CaaAun, aneBpaTOBue rjiaaH, 
ajieBpaTH a oateaesaeaBHe aaeBparu; o6a. 5, 1953 r., ubhk CapH-Eyjian, 
aaeBpaTOBue necna, necuaaacTue raaabi, rjiaaacTHa necon a 5Kejie3acTuii 
noaraoMepaT c OTneuainaMB $Jiopn. nnabueBaa $jiopa, BHAejieaaaa b ocbob- 
bom a3 owene3aeaBHx aaeBpaTOB a aaeBpaTOBoa raaau KyTaa6yaancKoii 
cbbth b o6aaHceaBB aa Kapa-CaaABine, ape3BHaaaao 6oraia a aacuaTHBaer 
AO 80 bbaob pa3aauBHX rojioceMeaaHx pacTeaaa. 

J^eacTBaTeabBO, nan 3to OTMeaaeT A. A. HarypaeBa, b cnenTpax npeo6- 
aaAaroT roaoceMeaBue, npeACTaBjieniiHe b ocbobbom ceM. Pinaceae, epean 
KOTopHx BCTpeaeau mecTb bbaob Cedrus, 12 bbaob Pinus, Tsuga, Taxodium, 
ociadopitys, Cupressaceae, 3 bbab Podocarpus, Taxus, Cycadaceae, Abies 
2 BBAa Picea a eAHanuao Ephedra. 

noKpHToceMeaabie npaHaAaewaT n ce M . Betulaceae (Alnus, Betula, 
Carpinus), Juglandaceae, poAaM Ulmus, Acer, Tilia. nHjibua cySTponaae- 
cnax bhaob coAep>KBTca b BecbMa ae6oabmoM npopeaTe. Houtb bo Bcex cnem- 
pax BCTpeaaioTca npeACTaBBTeaa boabhx pacTeHaac Nelumbo, Muriovhvl- 
lum, Potamogeton. * y J 


31 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


B o6meM cneKTpLi KyTaHSyjiaKCKOH cbhth pe3K0 orannaioTCH ot cneKTpoa 
*5qeraHCKOH CBHTH, HTO CTaHOBHTCH OCoSeHHO 3aM6THHM npH COnOCTaBJieHHH 
xneKTpoB H3 pa3pe3a Kapa-CaHAHK, r Ae ohh aHajiH3HpoBajincb h h 3 neraHCKnx 
H H3 KOHTHHeHTajIbHHX OTJIO>KeHHH. 

Onopa, npeACTaBjieHHan b 9thx cneKTpax, npHHaAJie>KHT k yMepeimoMy 
KOMnjieKcy TyprancKOH npoBHHijHH A. H. KpHnrro$oBHHa. npn 3 tom cocTaB 
paCTHTejIbHOCTH, KOTOpHH B TOH HJIH HHOH Mepe HaXOAHT OTpaJKCftHe B CneKT- 
pax H3 KOHTHHeHTajIbHHX OTJIOJKeHHH, CBHAeTeJIbCTByeT 0 HIHpOKOM pacnpo- 
CTpaHeHHH CMemaHHO-mHpOKOJIHCTBeHHHX JieCOB . 

Chhckh KyTaHSyjiaKCKOH <$jiopH, cocTaB jieHHHe no oraeaaTKaM jiHCTbeB, 
3 HaHHTeJIbHO nOHOJIHHIOTCH BHAaMH pa 3 JIHHHHX TOJIOCeMeHHHX paCTeHHH, 
n pucyTCTBHe KOTopnx cpe^H MaKpocKonHHecKHx ©CTaTKOB oTMeneHO jihuib 
HaxoAKaMH Taxodium miocenum Heer h ApeBecHHH HeH 3 BecTHoro xboh- 
Horo. 

Ha KyTaH6yjiaKCK0H CBHTe c pa 3 MHB 0 M 3ajieraioT TOHKocjioncTHe OTjio>Ke- 
HHH HHJIHKTHHCKOH CBHTH. 06 HHHO 3 TO HJIHTHaTHe 6eCKap60HaTHHe JIHJIOBa- 
Tue hjih KopnHHeBaTo-cepHe rjiHHH c tohkhmh npocjioHKaMH cjiioAHCToro ajieB- 
pHTa. OTMeaeHa rnncoHOCHOCTb. B HeKOTopnx pa 3 pe 3 ax npocjiejKHBaioTCH 
npocjioH yrjiHCTHX tjihh hjih rjiHHHCToro 6yporo yrjia. B ocHOBaHHH cbhth 
nacTH jihh3h rajieK h rpy6oo6jiOMOHHoro MaTepnajia. 

B OTJIOJKeHHHX HHJIHKTHHCKOH CBHTH OTMeneHH HaXOAKH yHHOHHA, OCTaT- 
kob pn6, paKOBHH ocTpaKOA, 3y6oB Odontaspis ex. gr. cuspidata Ag., kocth 
Paraceratherinae gen. ident . h Schizotherium cf. turgaicum Boris. 

PacTHTejibHHe ocTaTKH H3 0JiHBK0B0-3eneHHx tjihh, o6pa6oTaHHHe 
A. H. IIoapKOBOH (1935) y ct. HoKo-Cy h Ha boctok ot Hee, coAepncaT Popu- 
lus mutabilis Heer, Alnus nostratum Ung., Carpinus grandis U ng., 
Corylus turgaica P o j A r k., Fagus Antipofii Heer, Ficus populina 
Heer (?), Liquidambar europaeum A. Braun, Juglans acuminata A. 
Braun, Corylus Macquarrii (Forbes) Heer, Quercus Alexeevi P o- 
j ark., Fagus Deucalioni « U ng. 1 . B oojihtobhx >Kejie3HHKax hhjihkthh- 
ckoh cbhth Ha rope Kapa-CaHAHK H. B. najin6HHHM (1904, 1906), 6hjih onpe- 
AejieHH: Sequoia Langsdorfii Heer, Populus mutabilis Heer, Carpi- 
nus grandis Ung., Corylus insignis Heer, Fagus Antipofii Heer, 
Juglans acuminata A. Braun, Dryandra Ungeri E t fc., Z izyphus tiliae- 
folius Heer h Liquidambar europaeum A. Braun. 

KaK BHAHO H3 npHBeAGHHHX CHHCKOB, <j)JIOpa HHJIHKTHHCKOH CBHTH HO CO- 
CTaBy o6Hapy>KeHHHx pacTHTejibHHx ocTaraoB noAo6Ha <$jiope KyTaH6yjiaK- 
ckhx cjioeB. H b toh h b Apyroii CBHTe npeACTaBJieHa mHpoKOJiHCTBeHHaa jihc- 
TonaAHaa Me 30 $HJibHaa $Jiopa c hhhtojkhoh npHMecbio xbohhhx, b ashhom 
-cjiynae oahhm bhaom Sequoia Langsdorfii Heer. 

no npeAnojiojKeHHaM A. JI. HHmHHa, bo BpeMa ^opMHpoBaHHa hhjihkthh- 
-ckhx cjioeB Ha SojibmeH nacTH CeBepHoro npnapajiba o6pa30Bajiacb 03epH0- 
ajunoBHajibHaa paBHHHa c npoTOHHHMH 03epaMH h 6oJioTaMH, KOTopne HMe- 
jih HenocToaHHHH pe>KHM; KpaTKOBpeMeHHHe nepnoAH hx cnoKOHHoro 3anoji- 
neHHa npepHBajiHCb nepnoAaMH pa3MHBa. 

necTpoTy jiHTOJiorHHecKoro cocTaBa h nacTyio $an;HajibHyio H3MeHHHB0CTb 

OTJIO>KeHHH HHJIHKTHHCKOH CBHTH OTMeHBIOT TaKJKe B. A. BaXpaMeeB H 

JI. H. OopM030Ba. ABTopy, k cojKajieHHio , He yAajiocb Bnojme H3ynHTb otjio- 
me hhh TyprancKOH cepnn b uejiOM h hhjihkthijckoh cbhth b hbcthocth. OAHa- 
Ko(npn KOHcyjibTan;HH JI. H. OopM030BOH h A. JI. HmnHHa) Bee me yAajiocb 
coSpaTb 6ojibmoe KOJinnecTBo o6pa3n;oB h 3 o6Ha>KeHHH hhhkb Capn-ByjiaK 
(o6h. 1, 1953 r.), H3 Sejinx ajieBpnTOB h necKOB c mcjikhmh okhchmh a;ejie3a 

H C npOCJIOHMH TGMHOH yrjIHCTOH TJIHHH H H3 neCHaHHCTHX 6ypHX TJIHH C THH- 
caMH h 3y6aMH anyji, a TAKHte H3 necnaHHcrax cjiohcthx tjihh HHHKa CapH- 


1 Fagus orientalis L i p s q y forma fossilis P a 1 i b i n, no II. A. MHefljrainBHjra. 
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ByjiaK (o6h. 5, 1953 r.), y noKaayToa TpaaHrynHnHOBaon bueikh, b aa rope 
Kapa-LaHflHK (o6h. 7, 1953 r.), H3 cjiohcthx tjihh c upocjiohmh TOHKOsepHtf- 
CToro necaa h H3 raaau c apocaoflMB cagepaTa a weae3BCToro KoaraoMepaTa 

BeHaaiomero CBBTy. . 

CnopoBO-nHjibpeBHe caeaTpu, noayqeHHue a 3 3 Tax npo6, nopamaioT aa- 
cumeHHOCTbio Euabgoaa oSaaaeM BBgoB-nOKpuToceMeaaux a roaoceMeaaux. 
Cpefla cepaa caeaTpoB o6hhbo npeoSaagaioT roaoceMeaaue. 

QjiopacTHaecKB cneKTpu hhjihktbbckoh cbbtu ape3BHaaaao 6jib3kb k 
caeaTpaM a3 KyTaaSyaaKCKoa cbbtu, tbk ate aaa 6bb3kb a ao cociaBy pacTa- 
TeabaocTB, 3a BCKmoaeimeM Toro, bto b caeaTpax B3 ihjihktbhckoh cbbtu 
apae Bupaaceaa apaMecb cy6TpoaBaecKax BagoB a pogoB: Laurus Palmae 
( Trachycarpus ?), Myrtaceae (3 sp.), Proteaceae, Rhus, Moraceae (2 sp.), 
a TaaHte OTMeaea aecKOJibKO Soabaiaa apogeaT EHJibgu TpaBaaacTux pacTe- 
hh 6 c Artemisia, Chenopodiaceae, Gramineae, Legumiaosae a Ephedra. 
IIo-BBflBMOMy, aa paBaaaaux apocipaacTBax CeBepaoro Ilpaapaaba bejibk- 
TBBcaoro Bpeueaa, KOTopue A. JI. flaaiaa (1953) cpaBaaBaeT c coBpe M ea- 
bum Jiaaj;ma(j>TOM Kaiiuai-CaMapcKoro MeacgypeBba Ypana a Bojira, Bee ate 
pa3BHBajiHCi> cyxne CTenHLie hjih MejiKopocjiBie caBaHHHe acecmnaijHH. B 03 - 
mojkho, hto TpaBHHHCTHe h KycTapHHHKOBLie j^eH03Li pacnojiarajiHCB HO Ka- 
MeHHCTHM CKJIOHBM OCTaTOqHHX B03BBHII6HH0CTeH, CJIOHteHHHX najieo30H- 
ckbmb nopoflaMH. Bo BcaaoM cjiyaae, accogaagaa otkputux MecToo6aTaaaB 
3flecb, 6e3ycaoBao, cymecTBOBajia. CnegyeT otmcthtl, ito B. C. KopaaaoBa b 
B. B. JIaBpoB (1949 ), B. B. JIaBpoB (1951) a P. fl. A6y3apoBa (1954 2 ) oay6- 
JiBKOBaaB gaaaue o aaxognax Kcepo^iaTBoa <J)jiopu b cjioax c EagpaKOTepae - 
boh $ayaoa b TypraacKoa Bnagaae (p. JKaMaH-Kaaagu, b 75 km ot 
aoc. AMaareabflu a b oBpare y 03 . IIIaa-Tys). 3gecb emb 6ujib o6aapy- 
Hteau. Myrica tur galea Kornilova, Rhus turcomanica K r i s h t. 
Ar alia sp., Sassafras turgaicum Kornilova, Cinnamomum Scheuchceri 
H e e r, Laurus primigenia e np. 

TaKHM o6pa30M, cySiponaaecKBe penaKTu aojrraBCKoa Kcepo$ETaoa (J»ao- 
pu aogeaa aaxogajia ce6e ySeatanta aa TeppaTopna CeBepaoro Ilpaapajiba a 
Typraa b anoxy aaa6ojiee aaTeacaBaoro pacapocipaaeaBa mapoKOJiacTBea- 
aoa yMepeaaoa $Jiopu. B to ate BpeMa o6ajiae nujibgu xboebhx yKa 3 UBaeT, 
hto yaacTBe ax b pacTBTenbaoM noKpoBe 6 ujio 3aaaaTeabauM. 

Oco6eaao aiapoKO 6hji pacnpocTpaaea pog Alnus, pa3naaaue Bagu koto- 
poro, ao-BBHBMOMy, conyrcTBOBana pacTBTejibaocTa SeperoB 03 ep. 06anae 
03epaux bjib 3a6onoaeaaHX sogoeMOB nogTBepacgaeTCH 3aaaaTenbauM yaa- 
CTaeM nujibnu Myriophyllum, Potamogeton a Sparganium. 

KoMnjieKC aujibgu roaoceMeaaux apegcTaBnea pogaMa: Pinusm Taxodium, 
cesi. Cupressaceae, aecKoabKBMa BagaMB pogoB Cedrus, Tsuga, Podocarpus, 
Picea e ceM. Cycadaceae. 

KyraHSyjiaKCKyio b a an a k t a a c k y jo cbbtu 6o;i£>iiihhctbo accnegoBaTenea 
otbocbt k cpegaeMy onarogeay. 

B Koane nepaoga (jjiopMHponaiiiiH aaaaKTaacKOB cbbtu npoB3omaa 3aa- 
qiiTejibHan TpaHcrpeccHH cojiOHOBaTOBOftHoro 6acceifria, c kotophm b qnjiHK- 
thhckhh Ben coo6majiHCB npecHOBOflHtie BojjoeMH npaapajita. B pe3yjiBTaTe 
9Toro cpaBHHTenBHO HeAOJiroBpeMeHHoro npoABHnceHHH cojiOHOBaTOBOflHoro 
gaccefiaa aa ceBep OTaomnaacb cepaa caoeB TpeTbea (B. A. BaxpaMeeB) aan 
HtaKCUKauacKOB (JI. H. <DopM030Ba) cbbtu, apegcTaBaeaaoa neCKaMB c 
npocjioaMH »cejie30CToro necqaHHKa, HHor^a c jiHH30HKaMH KBapii;eBoto 
rpaBHH h npocjioHKaMH rojiy6oBaTOH tjihhk. B otjiohsbhhhx 3toh cbhth 
o6aapyweau ocTaTKB 3y6oB anya a aeaiocTa koctbctux pu6 (myKH a OKy- 

Hfl). 

HcKonaeMan $ayHa AOKa3HBaeT cbh3b, bo3mo>kho KpaTKOBpeMeHHyio, 
BHyipeHHero SaccenHa c otkphtbim OKeaHOM. C bthm BpeMeHeM A. JI. Hhihiih 
CBH 3HBaeT HeKOTopoe onycKaHne ceBepo-BocToqHon qacTH IIpHapajiBH. 

3 TpyflH THH, sun. 6 oo 
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Ilo MHeHHK) JL H. G>0pM030B0H (1949), OTaOHCeHHfl HCaKCHKaHqCKOH CBHTH 
HBJiflioTCH Henocpe^cTBeHHHM npOAoaweHHeM cepHH cjioeB hhjihkthhckoh 
CBHTM H HpeACTaBJIHIOT C060H COJIOHOBaTOBOAHyiO <j>aAHK) nOCJieAHeH. 
K COJKaJieHHK), OTAOJKeHHH HCaKCHKHHqCKOH CBHTM He 0XapaKTepH30BaHM 

$nopoH. 

CaMOH BepxHeu cbhtoh TyprancKOH cepHH b CesepHOM llpnapajibe HBJiaeT- 
cfl qeTBepTaa, nan qarpaHCKaa cBHTa, oTaoHCHBrnanca b nepHOA HHTeHCHB- 
Horo noAHflTHH MyroAHtap. 06 3 tom cBHAeTeabCTByeT o6nabHHH o6aoMoqHHH 
MaTepnaa, oTaoHceHHHH b6jih3h hx ckhohob. 

HarpancKan cbhth npeACTaBjieHa o 6 hhho necnaMH, naanaMH nepecaan- 
Baiomnxca oxpHCTHX necKOB, raHH, a Tanace oxpncTHx necqaHHKOB. 

(DayHa 3 thx oTaoHcemra, 6eAHaa, npecHOBOAHaa, npeACTaBaeHa neaeu,H- 
noAaMH H3 poAa Unio h HApaMH racTponoA ( Viviparusi ). d>nopa Tanace 6eAHa. 
HsBecTHM ocTaTKH H3 aceae3HCTHX necqaHHKOB 6aH3 MyroAacap c Fagus 
Antipofii Heer, Carpinus grandis U n g., Quercus Gmelinii A.Braun, 
Corylus insignis Heer 1 (onpeAeaeHM H. B. naan6HHHM, 1904) h Liqui- 
dambar europaeum A. Braun, Phragmites oeningensis A. Braun, 
Juglans acuminata A. Braun (onpeAeaeHM H. B. naaH6miHM h 
A. H. KpnmTO^oBHqeM). ^ 

B o6pa3u,ax, co6paHHHx HaMH b 1953 r. H3 o6HaaceHHfl JNe 6 (3aaHB llepoB- 
CKoro, 6an3 pH6aqbero hoc. Aracne), npeACTaBaeHHoro naqKOH nepecaaHBaio- 
hjhxch o>Keae3HeHHHx necKOB, 6eaHX, p030BaTHx h KpacHMx, c npocaoaMH 
cAeMeHTnpoBaHHHx o«ceae3HeHHHx necKOB h cepMX raHHHCTHx yqacTKOB, 
HaHAeHM eAHHHqHHe HHabaeBMe 3epHa Pinus cckahh Strobus, Abies , Betula y 
Alnus , Carpinus , Myrica , Chenopodiaceae (3 sp.) h Artemisia. HecMOTpa Ha 
to, hto HaxoAKH nHabAH pacceaHMH MaaoqncaeHHM h He AaioT bo3mohchocth 
noayqnTb noaHoe npeACTaBaemie o cocTaBe pacTHTeabHOCTH qarpancKoro 
BpeMeHH, Bee ace MoacHO noaaraTb, hto $nopa Toro BpeMeHH 6Haa oTHOCHTeab- 
ho yMepeHHOH, c yqacTHeM mnpoKonucTBeHHHX ApeBecHHX nopoA, n hto Ha 
otkphtmx necqaHMx cKaoHax pa3BHBaancb accoAHau,HH noaynycTMHHoro 
Tnna. He caeayeT ayMaTb, hto bth thhh accoAHaijHH 6hah TeppHTopnaabuo 
6aH3KHMH. nMabn;a HiHpOKoaHCTBeHHHx nopoA Moraa 6htb npHHeceHa H3Aa- 
aeKa peqHMMH boabmh k necqaHMM 6eperaM qarpaHcnoro BoaoeMa. 

Bo 3 pacT qarpaHCKOH cbhth A. Jl. Hhhihh ycaoBHO onpeAeaneT KaK BepxHe- 
oanroAeHOBHH — Ha ocHOBaHHH Haanunn KpynHoro pa3MHBa Ha rpaHHije 
qarpaHCKoii h acaKCMKaMqcKOH cbht. OanaKO OKOHuaTeabHoe penieHHe 
Bonpoca o B 03 pacTe 3 toh cbhth, KaK coBepmeHHO pe30HH0 oTMeqaeT A. «d. Hh~ 
hihh, caeayeT oTaoacHTb ao Toro BpeMeHH, KorAayAacTca npocaeAHTb npocTH- 
paHHe oTaoHceHHH qarpancKOH cbhth Ha 3anaa h nepexoa oTaoaceHHH Typran- 
ckoh cepHH caoeB b ocaAKH MaikKoncKOHToamH, coAepacamen MopcKyio <J>ayHy. 

CTpaTnrpa^HqecKH Bume OTaoaceHHH TypraiicKOH cepHH (cpeAHHH h Bepx- 
hhh oanroAen) 3aaeraiOT caon coaoHOBaTOBOAHHX OTaoaceHHH, coAepacamnx 
MHoroqHcaeHHbie octbtkh Corbula helmerseni. JlHToaornqecKH 3Ta CBHTa 
HpeACTaBaeua qpe3BHqaHHO necTpo. B ochobhom oto Kap6oHaTHHe nopoAM, 
a Tanace rnHHH, 3eaeHOBaTo-cepHe, necTpHe, necKH — 6eaue h cepne, aaes- 
pHTH, necqaHHKK, H3BecTHHKH, MepreancTHe rjiHHH. TaHHH qacTo coaepacaT 
KpncTaaaH rnnca. 

3Ty CBHTy A. Jl. Hhhihh paccnaTpHBaeT KaK OTaoaceHHH conoHOBaTOBOA~ 
Horo Gacceihia, pacnpocTpaHHBinerocH b cesepHOM HanpasaeHHH ao ct - 
Kap,Tyry3, ApaabCK, h AeabTOBHX bhhocob peK, BnaAaBninx b 9 tot 6acceHH. 
Ban3 noc. Aracne hbxoahtch KpynHHe 3axopoHeHHH KocTen MaeKonHTaio- 
iahx, coAepacaiAHx octhtkh (BeaaeBa, 1948) 3eMaepoHKH, rpH3yHOB (5 bhaob), 
xoMHKOo6pa3HHx, TymKaHqHKOB, 6o6poB (2 BHAa), KOinaqbHX (3 BHAa),. 


1 Corylus turgaica P o | a r k., no II. A. MqeAJiHmBHajm. 
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Aceratherium aralense Boris., Aralotherium prochorovii Boris nap- 
HOKonuTHHx ( K a6aprH), yTKH ( Anas oligocaena T u g.), nepenax Testudo 
aralensis K h o z. h Chelonia aralis K h o z. (nepsaa — cyxonyTHaa, bto- 
pan MopcKan). JI, H. Xo,'iaii,KHM (1945) b 3thx we otj'iowciihhx HaH^eHti 

OCTaTKH flenb^HHOB H KHTOo6pa3HblX. 

(pjiopa, HaifleHnaH b CBeTjiocepux necnaHHKax AejibTOBux bhhocob Ha 
rope JKaKCH-KyjiaK, no oiipo^e. T icnnio B. A. BaxpaMeeBa, ji pe;;cTaBjiena : 
Taxodium distichum miocenum H e e r., Juglans cf. acuminata A. B r a u n 
Quercus Nimrodii Ung.H Fagus Antipofii H e e r. 

A.. A. ^HrypaeBOH (1951!) b rjiHHax H3 cpeflHea nacTH pa 3 pe 3 a Ha K3hji- 
BynaKe HafifleHO 3HaHHTejibHoe kojiuhcctbo nbijibiuj pa3jiHHHtix ceMeficTB, 
poflOB h BHflOB. Pinus, Abies, Picea, Sciadopitus, Gramineae, Onagraceae, 
Potamogeton, Stratiotes, Corylus, Juglans, Alnus, Zelcova, Carpinus, Tilia, 
Carya , Ulmus , Acer t Castanea , Liquidambar , thu Fagus i thu Ginkgo , Tun 
Betula, Ylex. 3iy (J).iopy A. A. HHrypaeBa othocht k thhhhhomy Typrafi- 
CKOMy KOMnneKcy. 

Ecjih iipoana;m;in|)()BaTi> cocTaB ((tayHH h3 otjiohcchhh ojiiib hoc. Arucne 
H COHOCTaBHTb C <J>AOpHCTHHeCKHMH flaHHHMH, HOJiyieHHblMH B pe3yjIbTaTe 
H3yaeHHa MaKpocKonnaecKHx pacrirrejibHux ocTaTKOB h iili Jibuti, to CTaHeT 
acHO, hto b 3tom cjiynae <(). - iopiicTHHecKiie naHHue JHiinb nacTHHHO OTBe- 
aaioT KOMnjieKcy $ayHH. IIpHBefleHHue chhckh po«oB h bhaob pacTeHHH xa- 
paKTepH3yioT jiecmae accoijHaAHH — hx cymecTBOBaHHe HOATBepwAaeTCH Ha- 
XOflKSMH KOCTeH OoGpOBUX. B TO /KC BpeMB OCTaTKH XOMHKOB, TyiliKatlBHKOB H 
nnmyx roBopaT o HajiHHHH bo <J).iope CTenHoro ajiOMeiiTa. 

K cowaneHHio, Bee npo6bi, OTo6paHHue aBTopoM pna cnopoBo-nbijibijeBo- 
ro a iiajmaa b Arucne, 0Ka3ajiHCb no iili jibuciiociibiMii , ho aHanoriiHHHe ocbakh 
b IlaBnoHapcKOM IIpHHpTHnibe h b Typrae coflepwaT cnopoBo-nbuibAeBue 
cneKTpbi, b KOTopux napafly c eAHHHHHHMH HaxoAKaMH npe^CTaBHTejieii hih- 
pOKOJIHCTBeHHHX HOpOA BCTpeHaeTCH AOBOJlbHO pa3H006pa3HHH KOMHJieKC 
nHHbHbi TpaBaHHCTHx pacTeHHH. HaxoAKH HHAbAbi TpaB H 3 ceM. Chenopodia- 
ceae, Compositae ( Artemisia ), Leguminosae, Gramineae c b n a cro j n» ct b y io t o 
tom, hto b apajibCKoe BpeMa HMeancb Sojibnme OTHpuTue MecTooGaTaHHa c 
pacTHTejibHocTbio , 6jih3koh k coBpeMeHHHM cyxocTenaM IlpHapaaba, rAe, 
no-BH^HMOMy, h cejiHJiHCb THimHHLie CTemme rpn3yHH. 

BoapacT apajibCKon cbhth, coAepjKamen <|>ayHy, aHajioraHHyio Kop6yjie- 
bbim cjiohm HHHCHero MHon;eHa CeBepHoro KaBKa3a, HH>KHeMHon;eHOByio <£ayHy 
MneKonmaioi^Hx h 3ajieraiomeH CTpaTnrpa<|>HHecKH BHme BepxHeojmroixe- 
HOBOH HarpaHCKOH cbhth (aKBHTaHCKHH apyc), A. JI. HHmHH CHHTaeT Hn>KHe- 

MHOI^eHOBHM. 

TaKHM o6pa30M, npH 6ernoM o63ope naneoreHOBHx h othbcth neoreHOBHx 
oTjiOHceHHH CeBepHoro IIpHapajiBH (b ochobhom no A8Hhhm A. JI. flHmHHa) 
MH npHXO^HM K BHBOAy, HTO CTpaTHrpa(|)HHeCKOe IIOJIOJKeHHe Tpex CBHT MOp- 
CKoro najieoreHa yBH3HBaeTCH c nojiojKeHHeM cbht Mopcnoro najieoreHa IlaB- 
JiOAapcKoro IIpHHpTHnibH. 

flaHHHe cnopoBO-nHJibijeBoro aHajiH3a (b ocoSemiocTH 3to xopomo BHpa- 
TKeno b cneKTpax H3 oGHaHceHHH na rope TepMeH-Bec) noATBepwAaioT, hto 
cneKTpM caKcayjibCKOH cbhth OTjiHHaioTCH ot cneKTpoB HeraHCKOH cbhth co- 
CTaBOM nOKpHTOCeMeHHHX H rOJIOCeMeHHHX . n P H 3T0M HHJKHHe T0PH30HTH 
neraHCKHx otjiojkghhh coAepjKaT npHMecL hhjibah 3oaghobhx Kcepo<j)HTOB, 
a BepxHHe ropH30HTH caKcayjibCKHx OTjiojKeHHH — npHMecb yMepeHHOH 
$Aopn. OAHaKO o6mnH xapaKTep $jiop neraHCKOH h caKcaynbCKOH cbht 
pa3JiHHeH. CneKTpn caKcayjibCKHx OTjiojKeHHH npHHaAAencaT n;ejiHKOM k 4>Jiope 
cySTponHHecKOH hjih TponHHecKon, Kcepo^HTHOH, neraHCKHe H<e cneKTpn — 
THDHHHHe ojiHroueHOBHe , cySTponHHecKHe c npHMecbK) yMeperanx ajieMeH- 
tob, noAo6HHe cneKTpaM xaAyMCKHx OTjio>KeHHH HHHCHero MaHKona CeBep- 
Horo KaBKa3a. 
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TyPrABCKAfl HH3MEHH0CTt 

OrHOCHTejibHO reonoranecKoro CTpoeHHfl h naneoreorpa$HH TypraacKoa 
HH3M0HHOCTH cynjecTByeT 6oJibinoG KonHHecTBO paSoT. B 1930 r. O. C. Bh- 
jiob, B 1931 r. H. r. KaccHH, b 1932 r. A. ApxaHrenbCKaa, b 1935 r. 
M. B. BaapyHac, b 1949 r. A. JI. Hhhihh, b 1951 r. B. B. JIaBpoB a H. K. Obb- 
«ikhh a MHorae Rpyrae aBTopu Rana aHTepecahie cooSiReHBH 06 accjieROBa- 
hhhx KOBTBHeHTajibHUX a MopcKBX OTJioweHBB Typraa. PaaoH Typraa He 
bxorht B paMKH M 06 H pa6oTH, ho, BCJieflCTBHe Toro, hto reoaoraaecKaa 
acTopaH Typraa TecHeaniHM o 6 pa 30 M CBH 3 aHa a c npaapTumcKoa BnaRHHoa a 
c ITpaapajibeM, Hernia He ocTaHOBBTbca, xoth 6bi b RByx caoBax, na 
HaaSonee onpeRejiaBmaxca B 3 rjiHRax Ha cxeMy cTpaTarpa$aaecKoro cTpoeHaa 
3 Toro paaoHa. 

IIo AaHHHM B. B. JIaBpoBa, MopcKoa pewaM b Typrae ycTaHaBjiaBaeTca 
B HHJKH6M OJIHTOHeHe. rpaHHQH HHHtHeOJIHTOHeHOBOrO MOpa npOXORHJIH HO 
Kpaio Ka3axcKoro naropba. IHapoKO pa 3 BHTue OTjiOHteHaa MopcKoro onaro- 
n^ena — aeraiicKiie rjiaHH, cepue, 3ejieuoBaTO-cepLie, TOHKOCJioacTHe a pac- 
cnaHHOBHBaiomaeca npa BHBeTpaBaHaa, 3 HaKOMue HaM no naBjioRapcKOMy 
npaapTbimbK), pacnpocTpaHeHH Raneito k ceBepo- a ioro- 3 anaRy ot boctoh- 
Horo 6opxa TyprancKoro npornCa, k 03 . HGJiKap-T6HH3, CeBepHOMy npna- 
pajibio a YcTiopTy, a TaKme k naBJioflapcKOMy npaapTbimbio a 3 anaRHoa 

CaSapa. , . . 

no BocToaHOMy 6opTy TypraacKoa BnaRHHH (b pa3pe3ax no p. AmyTacTH) 
BUXORHT MejIKOBORHUe (fcaRHH 3TOH CBHTbl. B 03 paCT HX B. B. JIaBpOB H 
E. n. BoHROBa a H. K. OBeaKBH onpeRenaioT KaK sepxHaa aoneH — hhjkhhb 

oaaroReH. „ 

BTOpbIM 3R0MeHTOM TpeTBHHHX OTJIOJKeHBH B. B. JIaBpOB BblReJiaGT TaK 
Ha3UBaeMbie «capbiaHCKae cjiob» (ho MecTOHaxoHtReinno Ha HHHKe Capuan, 
no npaBOMy 6epery p. CiopeaH), npeRCTaBjieHHue rojiySoBaTo-aejieHHMH hjiot- 
HBIMH rjIMlUiMH MOIRHOCTblO OT 6 RO 40 M- 

Cjioh 3 th 3ajieraioT Ha neraHCKHX rjiHHax 6e3 pa3MHBa. Oohhho bth tjihhh 
3arnncoBaHH 0 3acojiGHH. OayHa capHHHCKHx cjioeB — kocth rpu3yHOB h 
K pynHHX MJIGKOHHTaiOmHX 0 HJHTKH Ha36MHHX HGpGHaX. OjIOpa (nO OHpGA© 
JIGHHIO B. C. Kophhjioboh) — Phragmites oeningensis , Poacites laeviculus , 
Populus balsamoides , Pterocarya castaneae folia, Juglans acuminata. Magnolia 
ingliefeldii , Paliurus sp., Z izyphus liliaefolius, Rhus turcomanica, Li - 
quidambar. 

B 03 paCT Cap LIHHCKHX CJIOGB B.B. JIaBpOB CHHTaGT CpGAHGOJIHrOAGHOBHM, 
rGHG 30 C 0X — JiaryHHHG 0TJI0JK6HHH MGJIGK>n^GrO HGraHCKOrO MOpH, CTpaTH- 
rpa$0necKOG hojiojkghhg — otjiokghhh, npoMGHtyTOHHBie MG>KAy neraHCKHMH 
MOpCKHMH H BHmGJIC>Kam 0 M 0 KOHTHHeHTaJIBHHMH OTJIOJKGHHHMH • B. B. JlaB- 
pOB AOnyCKaGT, HTO 3th 0TJI0JK6HHH MOryT $OpMHpOBaTbCH OAHOBpeMGHHO 
C KOHTHHGHTa JIbHbIMH , B 3 aBHCHM 0 CTH OT HX MGCT 0 H 0 JI 05 K 6 HHH. 

Ha pa3MHTOH HOBGpXHOCTH HGraHCKHX rjIHH HJIH Ha CapMHHCKHX CJIOHX 
3aJIGraGT TOJIIIja KOHTHHGHTaJIbHHX OTJIOJKGHHH, KOTOpHe B. B. JIaBpoB AG- 
JIHT Ha ABG CGpHH CJIOGB: HHJKHH6 — 0H ApHKOTGpHGBHG , BGpXHHG — Typrafi- 

CKHe. A 

HHApHKOTGpHGBBIG CJIOH, HJIH CBHTa, npGACTaBJIGHH 36JI6HOBaTO->K6JITOOy- 
pHMH 0JI0 rOJiy6HMH TJIHHaMH C KOCTHM0 HHApHKOTGpHH . IlepGXOAHT 3TH 
TJIHHH B rOpH30HT CJIOHCTHX JIHJIOBaTO-CGpHX TJIHH C HpOCJIOHMH yrjIH (6o- 

jiaTTaMCKHG choh). „ ^ 

B HHHCH0X CJIOHX HHApHKOTGpHGBOH CBHTH HO pGKG CapH TypraH OHJIH 
06Hapy>KGHH OCTaTKH HHApHKOTGpHH. 

0JIOpa HHApHKOTGpHGBOH CBHTH HpGACTaBJIGHa AByMH THHaMHt a) KCGpO- 
^HjiBHaH [ffiaMaH-KaHHAH; onpeAejieHa B. C. Kophhjioboh (Kophhhobh h 
JI aBpoB, 1949)] Myrica turgaica , Laurus hydrophylla, Rhus turcomanica , Ara- 
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lia sp.; 6) Me3o$HabHaa (ByraHCTo-KaoaHHOBHxcaoax) c Taxodium, Alnus , 
Nyssa , Liquidambar , Phragmites. 

C OTJIOHCeHHHMH, BMCUU, BIO 111,11 Mil Me30$HJIbHyi0 $JIOpy, CBH3aHH npOCAOH 
6yporo yraa h oojihtob btx Gypnx jKeae3HHK0B. Bo3pacT cbhth — cpeAHHH 

OJIHTOIjeH. 

HHflpHKOTepHeBaH CBHTa BcioAy no BocToaHOMy SopTy TyprancKoro npo- 
rn6a nepeKpHBaeTca oTjiojKeHHHMH necaaHO-raHHHCTOH cbhth c pe3KHM He- 
paBHOMepHHM pa3MHBOM, KOTOpHH M6CT3MH HOHTH AO OCHOBaHHfl yHHHTOJKaeT 
HH ApHKOTepH eByiO CBHTy. B OCHOBaHHH3TOOAHOTHnHHeCBeTJIHenOpOAH, toh- 
koc jioncTbie , necnaHHCTHe, naoxo copTHpoBaHHHe , HHorAa c jiHH3aMH aceae- 
3hcthx necnaHHKOB. Bnme 3aaeraioT HeacHOcaoncTHe 3eaeH0BaT0-cepHe hah 
necTpbie tjihhh. IIopoAbi 3toh cbhth, nan OTMeaaeT B. B. JIaBpoB, chabho 
BHmejioneHU, 

B anespHTax h necnaHHKax TyprancKon cbhth HaHAeHa nrapoKoancTBeH- 
Haa $aopa, jinmeHHaa cySTponnqecKHx Kcepo$HT0B. 

IlecHaHO-raHHHCTyK) CBHTy B. B. JIaBpoB napaaaeaH3yeT c aeTBepTOH 
CBHTOH K0HTHH6HTaJlbHHX OTJIOJKeHHH IIpHapaAbH H B03paCT ee OTHOCHT K 
BepxHeMy oaHroijeHy. 

HaA necaaHO-rpaBHHHOH cbhtoh B. B. JIaBpoB BHAeaaeT eme OAHy CBHTy 
KOHTHHeHTajibHHx OTaoaceHHH, TaK Ha3HBaeMyio cojieHOCHyio, BHpaHieHHy k> 
3eaeHHMH raHHaMH c ApysaMH rnnca h MapraHijoBHMH 6o6oBHHaMH, coAepaca- 
myio $ayHy, 6aH3Kyio k apaabCKOH CBHTe b CeBepHOM IIpHapaabe (6o6poBHe, 
Aceratherium deperti h Ap-)- B. B. JIaBpoB napaaaeaH3yeT cboio coaeHOCHyio 
CBHTy c apaabCKOH cbhtoh b CeBepHOM IIpHapajibe. 

BbunecoJieaocHOH cbhth B. B. JIaBpoB BHAejiaeT CBHTy TypMe, KOTopaa 
npeACTaBJieHa He3acoaeHHHMH ramiaMH; BCTpeaaeTca OHa He noBceMecrao h 
coAep>KHT kocth Miohippus sp., Hypohippus ( Anchitherium ?), Yctitherium 
cf. hipparionum, Rhinocerotoidea, Testudinidae . B. C. BorAaHOB, aBTop onpe- 
AeaeHHH, othocht 3Ty CBHTy k cpeAHeMy MHon,eHy. BHeAaBHO BHmeAmeH pa- 
6oTe P. fl. A6y3apoBOH (1954!), nocBamemiOH <$nope KOHTHHeHTajibHHx ot- 
ao>KeHHH Typraa, o6ocHOBHBaeTca pa3AejieHHe HHApHKOTepneBOH cbhth Ha 
Tpn caMOCTOHTenbHHe hoacbhth, KOTopne CHH3y BBepx caeAyioT b TaKOM no- 
paAKe: npHCTHHOTepneBaa, HHApnaoTepneBaa h 6oaaTTaMCKaa. 

Bo3paCT HpHCTHHOTepHeBOH CBHTH OnpeAeAHeTCH KaK BepXH HHHCHerO — 

hh3h cpeAHero oanroaena, HHApHKOTepneBOH cbhth — cpeAHHH oanro- 
n;eH, 6oaaTTaMCKHx caoeB — nan Bepxn cpeAHero oanroneHa. 

B 3aKaioaeHHe Heo6xoAHMO oTMeraTb, hto MHoroaHcaeHHHe AOTaabHHe 
HecaeAOBaHH a mopckhx h KOHTHHeHTaabHHx OTao>KeHHH CeBepHoro IIpHa- 
paaba, IlaBaoAapcKoro IIpHHpTHniba h Typraa noKa He npHBean nccaeqoBa- 
Teaefi k o6meMy mhchhio oraocHTeabHO CHHxpoHH3aijHH BHAeaeHHHX cbht 
b KajKAOM H3 3thx panoHOB. MeaiAy TeM HanonaeHHHH MaTepnaa yme AOCTa- 
ToaeH, hto6h 3to cAeaaTb. Ilona me, Ha ocHOBaHHH H3aoaieHHoro MaTepnaaa, 
Ha TeppHTopHax CeBepHoro IIpHapaaba, IlaBaoAapcKoro IIpHHpTHmba h Typ- 
raa BHAeaaioTCa caeAyiomHe OTaoaieHHa: 

а) MopcKne b IIpnapTHinbe, npH6pejKHOMopcKHe h Mopcnne b Typrae 
h Mopcnne b Ilpnapaabe OTaojKeHHa cpeAHero h BepxHero aoijeHa c Tponnae- 
CKOH KCepO$HabHOH (JaOpOH IIoaTaBCKOH npOBHHAHH (b nOHHMBHHH 
A. H. KpHmTO^OBHHa), ho HMeiomen CBoeo6pa3HHH o6ahk, npH6an>KaK)mHH 
9Ty $aopy k <J>aope TypKMeHCKOH npoBHHijHH (b noHHMaHHH E. II. Kopo- 

BHHa). 

б) MopcKHe OTaojKeHna HHjKHero oanromeHa (no mhchhio HeKOTopnx 
HCcaeAOBaTeaen, BepxneaoAeHOBHe — HH>KHeoaHron;eHOBHe), Tan Ha3HBae- 
Maa aeraHCKaa CBHTa, c 6oraTon nHabn;eBOH ^aopon, ho c 6eAHOH $ayHOH b 
II pHHpTHiiibe, c 6oraTOH $ayHOH, ho c 6oaee 6eAHOH $aopon b Ilpnapaabe h 
c 6eAHHMH h $JiopoH h $ayHOH b Typrae. OTaojneHHa 3 th aHToaornae- 
ckh h naaeoHToaorHaecKH npenpacHo conocTaBaaiOTca. ®aopa aeraHa 
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cy6TponHHecKaH, c npHMecbio yMepeHHofi b BepxHHX ropH30HTax, xapan- 
TepH3yiomafl kjihmbt 6oJiee BJiajKHHH, aeM b aorjeHe. 

b) OTjio>KeHHfl mgjikoborhhx $an;HH aeraHCKoro Mopa (ameanpHKCKaH CBHTa 
O. C. BfljiOBa) — 3aMKHyTux onpecHeHHHX 6acceaHOB h KOHTHHeHTajibHbie 
oTjiOHceHHH — nepBaa h BTopaa cbhth CeBepHoro IIpHapajiba, IlaBjioAap- 
cKoro npHHpTtimbfl , Typraa (npHCTHHOTepneBaa h HHApHKOTepneBaa cbh- 
th) noBCiofly c 6oraTon ^Jiopon, xapaKTepH3yiomeH cpaBHHTejibHO yMepeH- 
hhh KJiHMaT h TeMnepaTypH 6ojiee hh3khg, aeM b hhjkhcm ojmroijeHe. JIhcto- 
naAHHH KOMnaenc niHpoKOJiHCTBeHHHx jiecoB, Han6ojiee ninpoKO npeACTaB- 
JI6HHHH B OTJIOJKeHHHX 3THX CBHT, CMeHHGTCfl KOMHJieKCOM C IipHMeCbK) 6oJIb" 
rnoro ancjia cy6TponnaecKHx Kcepo$HTOB. KycTapHHKOBHe h TpaBHHHCTHe 
Kcepo$HTH BpeMCHaMH AaiOT BCnumKH, nan 3to Ha6jiK)flaeTca b cneKTpax 
BTOpOH CBHTH IIpHapajIbfl H IIpHHpTHinba , HJIH B 6oJiaTTaMCKHX cjiohx hh- 
iUpHKOTepneBOH cbhth b Typrae, hjih bo BTopon CBHTe IIpHHpTHmbfl. Qjiopn 
nepBOH H BTOpOH CBHT 6oraTH XBOHHHMH H CepeJKKOQBeTHHMH paCTeHHHMH . 
Bo3pacT cbht BceMH HeejieAOBaTejiHMH npH3HaH cpeAHeojraroijeHOBHM. 

r) OTjioateHHH , nepexoAHHe ot cpeAHe- k BepxHeojiHron;eHOBHM hjih ot- 
Hocamneca k BepxHHM ropH30HxaM cpejjHero ojmroijeHa, — jKaKCHKJiHHCKaa 
CBHTa CeBepHoro Ilpnapajiba h TpeTba cbhtb IIpHHpTHinba — hjioxo oxapan- 
TepH30BaHH h <J>ayHOH h $jiopo&. Ecjih b flaJibHenmeM He yAacTca najieoHTo- 

JIOrHHeCKH H3yaHTb 3TH OTJIOJKeHHH, TO TOJIbKO $an;HajIbHHH aHaJIH3 MOWeT 
ycTaHOBHTb hx TBepAoe CTpararpa^HaecKoe nojiojKeHHe. 

B03M0JKH0, HTO OTJIOHCeHHfl 3TH HMeiOT «AHHaMHHeCKHe» rpaHHIJH, 3aBHCH- 
mne ot BpeMeHH Haaajia hht6hchbhoh 3po3HOHHOH AeaTejibHOCTH peaHHx no- 
tokob BepxHeojiHrou;eHOBoro BpeMeHH. 

A) OTjiojKeHHa necaaHO-rpaBHHHLie hjih necaaHHCTHe, c$opMHpoBaBmHeca 
B pe3yJIbTaTe raySoKHX pa3MHBOB, CBH3aHHHX C TeKTOHHHeCKHMH HOAHHTHHMH 
b MyroAJKapax h no onpaHHaM Ka3axcKoro Haropba h b Typrae. Ojiopa 3 thx 
OT jiojKeHHH yMepeHHaa, pa3Hoo6pa3Haa no cocTaBy, OTpajKaiomaa pa3jiHHHHe 
THIIH paCTHTejIbHOCTH, B 3aBHCHM0CTH OT THHOB MeCT 006 HTaHHH, b6jIH3H KO~ 
Toptix oraarajiHCb ocaAKH. B IlaBjioAapcKOM IIpHHpTHmbe bto aeTBepTaa 
CBHTa K. B. Hhkh^opoboh, b CeBepHOM Ilpnapajibe — aarpancKaa CBHTa 
JT. H. <DopM030BOH, hjih aeTBepTaa CBHTa B. A. BaxpaMeeBa, b Typrae — 
TypraHCKaa CBHTa B. B. JIaBpoBa. 

e) OTjiojKeHHH apaabCKOH cbhth c Corbula helmerseni h c o6HjibHoii <|)ay- 
hoh MJieKonHTaioiAHX b Ilpnapajibe, tjihh, necnoB h cynecen c HHJKHeMHone- 
hoboh <|ayHOH MJieKOHHTaioin,Hx b Typrae h IIpHHpTHinbe ; ohh cjia6o 
oxapaKTepH30BaHH <$jiopoH (3a HCKJHoaeHneM Typraa), ho SoraTH <$ayHOH. 

jk) OTjiojKeHHH 6ojiee bhcokhx ropH30HTOB MHon,eHa h njinoijeHa h noKpw- 
Baiomne hx aeTBepTHHHHe. 

Ha 3TOM, HO-BHAHMOMy, MOJKHO 3aKOHHHTb KpaTKHH, CXeMaTHHeCKHH OHepK 
reojiornH h najieoreorpa^HH panoHOB, b ochobhom hbjihioiahhch pe^epaTHB- 
hhm H3jiojKeHHeM pa6oT HCCjieAOBaTejien npnapajiba, npHHpTHmba h Typ- 
raa, MaTepnajibi KOTopux nocjiyjKHJin ochoboh ajih cnopoBo-HHjibu,eBHX hc- 
c jie AOBaHHH . 
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II. K HCTOPHH <DJIOPbI H PACTHTEJIbHOCTM KA3AXCTAHA 
B TPETHHHOE BPEMfl 

Pa3BHTne h pacnpocTpaHeHne ro.ioctsMCHinax Ha TeppmopHa Ka3axcxaHa 
HBJIHGTCH HaCTHU,GH HCTOpHH ^)JIOptI H pBCTHTejIbHOCTH 3TOH CTpaHM, B OTpblBG 
OT KOTOpOH H3yHGHHG rOJIOCGMGHHHX HGB03MOJKHO . 

06myio xapaKTepncxHKy paSBHxiiH $jiopbi Ka 3 axcTaHa Aaex A. H. Kpara- 
to$obhh b cbohx pa 6 oTax 1941 H 1946 IT., HO ffenaeT 3 to oneHb cKyno, Tan Kan 
ko BpeMeHH cocTaBjieHHH ero MOHorpa$HH 06 sbojhohhh pacxnxejibHoro no- 
KpoBa 6 hjio Hpe 3 BHHaHHO Majio Maxepnajia no HCKonaeMMM ocTaTKaM Ka3ax- 
CTana. 

B SonbmoH jmxepaxype, nocBHUieHHon ncTopnn (fniopbi n pacxnxejibHOCXH 
3 eMHoro mapa Boo 6 me h TeppHTopHH Hamero Coio3a b nacxHOCXH, He Bcxpe- 
naeTCH cnennajibHbix pa3AejioB, KacaiomHxcH H3yneHHH pa3BHTHH rojioceMeH- 
hhx Ha TeppHTopHH IJeHxpajibHoro h CeBepHoro Ka3axcTaHa b xpexniHHH 
nepnoA- 

B ochobhom bo Bcex pa6oTax, cnennajibHO hjih KOCBeHHUM oopa30M Ka- 
CaK>m,HXCH HCTOpHH p33BHXHH <j)JIOpbI 3X0r0 paHOHa, 3aOCTpHeTCH BOHpOC O 
npOHCXOJKAOHHH, MHrpaHHH II CXaHOBJieHHH COBpeMeHHUX nyCTHHHHX $JIOp 
CpeAHen A3hh h Ka 3 axcTaHa, pa3BHTHio me (jjmopbi ronoceMeHHbix BHHMaHHH 
He yAejiHeTCH. 

IIo-BHAHMOMy, 3T0 npOHCXOAHX BCJieACTBIIC AByX OCHOBHHX npiIHMH. BO" 
nepnwx, o6hhho hctophh pa3BHTHH $jiopH onpeAejieHHOH 6oxaHHHecKOH npo- 
bhhuhh hjih oSjiacxn H3ynaexcH Ha 0CH0BaHHH aHajiH3a apeanoB coBpeMeH- 
HUI H pejIHKTOBHX BHAOB, BXOAHIAHX B COCTaB paCXHXejIbHOCXH 3XOH npOBHH- 
Hhh hjih o6jiacxn. Kan H3BecxHO, coBpeMeHHaH paexHxejibHoexb Sojibrnen naciH 
paBHHHHoro h MejiKoconoHHoro Ka3axcxaHa h CeBepHoro npnapajibH, b oco- 
6eHHOcxH xex paHOHOB, noxopue HCCJieAOBajracb aBxopoM, coBepraeHHO jih- 
meHa ynacxHH kukiix-jiiiGo upeACxanHxe.'ieii rojioceMeHHbix, 3a liCKJiio'iemteM 
CHOpaAHHeCKH pa36pOCaHHbIX OCXpOBHHX COCHOBHX MaCCHBOB (xnna BopoBoro) 
hjih noJiyKycxapHHHKOB poAa Ephedra. Bo-Bxopbix, ncxopna $jiopH, ee mh- 
rpaAHOHHHe nyxn h ijeHxpbi B03HHKH0BeHHH ycxaHaBJiHBaioxoH no HCKonae - 
hum pacxHxejibHHM ocxaxKaM. Ha xeppnxopnH me CeBepHoro Ka3axcxaHa h 
CeBepHoro IIpnapajibH hohxh nojiHoexbH) oxcyxcxByiox MaKpocKonHHecKHe 
ocxaxKH rojioceMeHHbix b HCKonaeMOM cocxohhhh. Bee 6oraxue ^jiopncxHne- 
CKHe HaxoAKH Ha xeppnxopnH TyprancKOH AenpeccHH, 3ancaHa h CeBepHoro 
npnapajiba b ochobhom coAepwax 6oraxyio jincxoByro $Jiopy nrapoKOJiHCXBeH- 
hi.it pacxeHHH cpeAHeojinroAeHOBHx jiecoB, b nepnoA pa3BHXHH Koxopiix obiji 
ninpoKo pacnpocxpaHeH H3BecxHHH BceM bha T axodium cf. distichujn (6ojiox- 
HHH KHnapnc), Koxopuii h $Hrypnpyex o6bihho b ennenax HCKonaeMbix 
Ajiop. 

Bo (jwiopax yMepeHHUx h cy6xponn«iecKHX ynoMBHaioxca HHorAa hhxoakh 
Ginkgo h Sequoia h, 3a peAKHM hck jnoneHHeM , Glyptostrobus. 
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MejKjjy TeM cnopoBO-nHjiBn;eBHe cneKTpn hhjkhhx h BepxHnx ropH30HTOB 
naneoreHa h OTaacTH HeoreHa H3o6njiyioT hhjibii;oh rojioceMeHHHx caMtix pa3- 
HOo6pa3HHX ceMencTB, poAOB h bhaob. 

MCttKeT B03HHKHyTB HpeAnOJIOJKeHHe, HTO nMJIBAa B MOpCKHe OTJIO>KeHHH 
3aneceHa h He oTpantaeT pacTHTejiBHOCTH H3yqaeM0H TeppHTopHH. Ho 3to 
HpeAnojiomeHne oTnaAaeT noTOMy, hto, KpoMe hhjilah ceM. Pinaceae h Podo- 
carpaceae, 6ojibihhhctbo bhaob KOTopnx HMeioT mjjiBny c B03AyniHHMH Mem* 
KaMH, B cneKTpax npncyTCTByeT HHJiBn;a ceM. Cupressaceae, Taxodiaceae, 
Taxaceae, Ginkgoaceae, Araucariaceae, Cycadaceae, He HMeiomux B 03 Aym- 
hlix MemKOB. KpoMe Toro, oco6eHHO oSnjiBHa ntiHi>n;a rojioceMeHHHx hmchho 
b cneKTpax H3 KOHTHHeHTajiBHHx OTjio>KeHHH Ka3axcTaHa, t. e. b Tex cneKT- 
pax, KOTopne 3HaqnTejiBH0 6ojiee cneAnajiH3HpoBaHH, aeM MopcKHe, h oTpa- 
ncaioT He tojibko <|>jiopy, ho h pacTHTejiBHOCTH. IlpeAnojiOHceHHe o bo3mojkho- 
cth MaccoBoro 3aH0ca OTnaAaeT TaKnce h noTOMy, hto nnjiBija rojioceMeHHHx 
BCTpenaeTCH b cneKTpax, OAHOBpeMeHHO H3o6Hjiyjomnx hhjibaoh noKpHToce- 
MeHHux ApGBecHtix pacTeHHH, t. e. b cneKTpax, xapaKTepH3yioiAHx jiecHOH 
ran pacTHTejitHOCTH. 

CjieAOBaTejiBHo, o6HJine hhjibah rojioceMeHHLix He ecTB pe3yjiBTaT AajiBHero 
3aH0ca, noAo6Horo 3aH0cy hhjibabi poAa Pirms b otkphthx CTenax THna Ka- 
aaxcTaHCKoro MejiKOConoamiKa. rojioceMeHHBie b cneKTpax H3 CeBepHoro 
Ka3axcTaHa h CeBepHoro IIpnapajiBH, a TaK me H3 Typran h 3anaAHon Ch- 
6npn — HBJieHne 3aKOHOMepHoe , CBHAeTejiBCTByiomee o mnpoKOM pacnpo- 
cTpaHeHHH rojioceMeHHHx pacTeHHH b naneoreHOBOH, a othbcth h b Heoreno- 
boh $jiope 3thx panoHOB. Bonpoc 3tot, 6e3ycji0BH0, npeACTaBjiaeT 6ojibihoh 
H ayqHMH HHTepec h aojukch 6htb npeAMeTOM cnennajiBHoro H3yaeHHH <£jio- 
Phctob h najieoSoTaHHKOB. 

fljiH Toro hto6h hcho npeACTaBjiHTB, KaKne yaacTKH cynra mh HMeeM b bh- 
Ay, KorAa roBopHM 06 hctophh najieoreHOBOH $jiopH h pacTHTejiBHOCTH Ka3ax- 
CTaHa, BoccTaHOBHM b naMHTH najieoreorpa(|)Hio naneoreHa Ha TeppHTopun 
A3naTCK0 H h iora EBponencKOH aacTH CCCP. 

B naneoreHe, KorAa boabi oSmnpHoro Mopa Terac otabjihjih ceBepHHe Ma- 
TepHKH ot iojkhbix b nperiejiax ot Hhahhckofo OKeaHa ao IJeHTpajiBHOH Aaie- 
Phkh, TeppHTopHH coBpeMeHHoro Ka3axcTaHa (IIpHKacnHHCKafl hh3m6hhoctb* 
aacTB 3anaAH0-Cn6HpcK0H hh3mchhocth, Ka3axcKaa CKJiaAaaTaa cTpaHa), Typ- 
rancKaa Aenpeccna h nycTBiHH BeT-IIaK-^ajia (ronoAHaa ctchb), KpoMe Ka- 
3axcKoro HaropBH h aacTH MyroAacap, 6bijia 3aHHTa MopeM. 

B TeaeHHe cpeAHero ojmroijeHa HJiomaAt MaTepHKa KnprH3HH pacnrapn- 
jiacB 3a caeT hoahhthh IlaMHpcKOH CTpaHBi, MyroAJKap h 3ohh, OKaiiMJiaio- 
men Ka3axcKoe Haropne. 

TaKHM o6pa30M, roBopa o pacTHTejiBHOCTH K&3axcTaHa, mh a ojijkhh hmctb 
b BHAy cymy apobhch KnprH3HH, HMeBmyio cbh3b c boctohhhmh, a3naTCKHM h 
aHrapcKHM, nenTpaMH pacnpocTpaHeHHH $Jiop, h MyroA>KapBi, cBH3aHHHe 
c EBponencKHM MaTepHKOM h ero $jiopoH. KaK nojiaraioT HeKOTopne HCCJieAO- 
BaTejin, Ka3axcTaHCKHH yqacTOK naneoreHOBoro Mopa H3o6HJioBaji apxnne- 
jiaraMH ocTpoBOB, no kotophm nuio pacceneHHe pacTHTejiBHOCTH h KOTopne 
OTqaCTH CJiyJKHJIH HCTOHHHKaMH HHJIBAH H CHOp B MOpCKHX OTJIOHCeHHHX. 

KnprH3HH eme b ApeBHHe BpeMeHaSHJia cymen, KOTopaa c Me303oa He 3a- 
jiHBajiacB MopeM, CjieAOBaTejiBHo, pacTHTejiBHOCTH Ha 3 tom MaTepHKe pa3BH- 
BanacB H3AaBHa, h pacTHTejiBHLie ceMencTBa, poAH h bhah hmciot 3AecB ro- 
pa3AO 6ojiee ray6oKHe cbh3h, aeM pacTHTejiBHOCTH Tex yaacTKOB cymn, koto- 
pHe BCKpnjiHCB jihihb b KOHAe naneoreHa. TaKHM o6pa30M, $Jiopa KnprH3HH 
6njia b CBoeM poAe cbmoShthoh h HMena, no-BHAHMOMy, cbh3b h c ap^bhch $jio- 
pOH CpeAH3eMHOMOpBH H C 60Jiee ApeBHHMH, BOSMOHtHO rOHABaHCKHMH, |)JIO- 

paMH (ByjiB$, 1944). 

Ha ocHOBaHHH najieo6oTaHHaecKHx abhhhx mohcho npeAnonaraTB, hto 
b aoAeHe b Ka3axcTane, ao paftoHa 03. Cejienj, 6nna pacnpocTpaHeHa Tpo- 
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naaecKaa BeaH03 enema $nopa, oxHeceHma A. H. Kpamxo<£oBaaeM k «non- 
xaBCKoa*, c posaMH: Ficus , Quercus , Laurus , Cinnamomum , Oreodaphne 
a ceM. Proteaceae ( Banksia , Dryandra ), Myrtaceae, a a3 rojioceMeHHtix — 
Sequoia Couttsiae a Sequoia Sternbergii ( Sequoia Lanssdorfii xapaa- 
TepHa yace fljia 6onee yMepeHHtix <$nop). B 3 tox jae KOMnneac bxo- 
AH t HeKOTopHe npeACxaBaxena ceM. Cycadaceae a poA Pinus , a xaa>«B 
6ojibraoe pa3HOo6pa3ae bhaob xponaaecKax nanopoTHHKOB a3 poaob: 
Chrysodium , Gleichenia , Adianthum , Pteris y Woodwardia , Osmunda , Anei- 
mia, Lygodium , Marratia . 3xa xponaaecnaa <$jiopa Bee 6om>rae a 6onbme 
o6oramaexca Kcepo<$axaMB no HanpaBnenaio k bocxohhlim rpaHaijaM ee pac- 
npocTpaHeHaa, x. e. k TypKMeHnn, r^e OHa ya^e HacaaxbiBaex 6ojitmoe aacno 
bhaob Dryandra , Celastrophyllum a Rhus. 

K ceBepy ot 03. Cenexu TeppaTopaa A3hh HMena cosepnjeHHo anoa <$nopa- 
cxaaecKaa o6jibk. 3xo aomeHOBaa «xypraacKaa» <$nopa A. H. Kpanrro^oBaaa. 
IIpoTOTanoM 3Toa necHoa $JiopH b A3hh 6nna aaraaHCKaa <$nopa (BepxHeMe- 
JiOBaa). XapaKTepHtiMB aneMeHTaMa axoa <$nopH A. H. Kpamxo^OBaa caaxan 
Ginkgo (^aa Kaa 3tot poA oTcyTCTByeT b nonxaBCKoa <£nope), Sequoia Langs- 
dorfii , Taxodium distichum, Glyptostrobus , Fagus y Carpinus , AZ/ms, J Betula, 
Castanea , Populus , Liquidambar , Juglans, Pterocarya y Zelcova. B onaron;eHe, 
b 3aacaHCKoa KOTjioBaHe a Ha Bocxone ao Hpxtima, a na 3anaA — AO Apajib- 
CKoro Mopa pacnpocxpaHHnacbxypraacKaa yMepeHHaa JiacTonaAHaa jiecHaa 
$nopa, BKJiioaaion^aa Henoxopbie aneMeHXH nonxaBCKoa cySxponaaecKoa <£jio- 
pH b ee HaaGonee Kcepo^aTHHx BapaaHTax. B MaoijeHe b CpeAHea A3aa yate 
pa3BHTH OTKptlXHe JiaHAHia^TH C paCTHTeJIbHOCTBK) Tana KCepO(|)HTHHX HH3- 
KOpOCJIHX CaBaHH. 

PaSoTM M. EopmoBa (1865), E. B. Byjii>$a (1944), M. M. MjibHHa (1936, 
1937, 1945 a Ap*)> E. n. KopoBHHa (1935), H. M. KpameHHHHHKOBa (1925), 
B- II. ManeeBa (1940), II. H. OBaaHHHKOBa (1940), M. T. IIonoBa (1927) a 
MHorax Apyrax AaiOT orpoMHBia Maxepaan, no3BonaioniiHH npocneAHTb acxo- 
pHKHjjopMHpoBanaa <$nop CpeAHea A3aa a oxaacxa Ka3axciaHa, npaaeM 6onb- 
mHHCTBo aBTopoB, c M. M. Hjibhhhm a E. B. Bynb^OM bo rnaBe, hphboaht 
B nonHe ySeAHTejibHHH Maxepaan, ocHOBaHHHa Ha ^nopacxaaecKOM aHajia3e 
paAa nycTHHHHx a nonynycxHHHbix poAOB, 0 paHHeM B03HHKHOBeHaa nycxbra- 
hux a nonynycTHHHHx ^opMaijaa TypKMeHaa a3 apobhbx cpeAH3eMHOMopcKax 
<J>nop. 

McTopaaecKaa reorpa$aa pacxeHaa E. B. Byjib^a (1944) a paA pa6ox 
M. M. HjibHHa 3HaaaTejibHO nonojiHaioTa, a 6 h cna3ana, noAKpennaiox a pac- 
ma^poBHBaioTcxeMy pa3BHTaa xpexaaHoa $nopbi, napacoBaHHyio A. H. Kpam- 
TO(J)OBaaeM. IIo Muenmo stbx accneAOBaxenea, b o6nacxax, oKpyjKaBmax 
ApeBHee Mope Texac, a cjieAOBaTejibHO, a b iojkhhx npeAenax Kapra3CKoro 
TpeTaaHoro Maxepana, ochobhoh $jiopoa 6nna ApeBHaa cpeAB3eMHOMopcKaa. 
3xa <£jiopa BKJiioaajia a cySTponaaecKae 3JieMenTbi jiecHoa ^>jiopH a ncepo- 
(^ajibHbie (JopMaijHH nycTLinb TpeTaaHoro nepaoAa. 

B TeaeHae Bxopoa nojioBBHH xpexaaHoro nepaoAa ApeBHaa cpeAH3eMHO- 
Mopcaaa $Jiopa npaHana c BocxoKa aneMeHXbi yMepeHHoa xypraacnoa <$jiopH 
«raHKro». IIo Been BepoaxHOCTa, xa ace caMaa cpeAH3eMHOMopcKaa $jiopa 
nocny>KHJia ochoboh npa ^opMapoBaHaa caBaHHoro a nycTHHHoro JiaHAma(|)- 
Ta Ka3axcxaHa. O pamieM?Ke pa3BHTaa nycxtiHHoa ^jiopbi roBopax A. H. Kpa- 
uixo(|)Obhh (1936!), npeAnonaraa, axo b npeAenax A3aa eme b Haaane xpeTaa- 
Horo nepaoAa 6 hjih mapoKO pa3BHXH nycxHHHLie naHAma^xH, Koxopne y3Koa 
nonocoa pa3Aejiajia o6jiacxa nojixaBCKoa a xypraacKoa ^>jiop. .UjaHHbie cno- 
poBo-nbiJibAeBHx amjiH30B no CeBepHOMy ftpaapajibio a naBnonapcKOMy 
npaapxHinbK) xaKHte yKa3HBaiox Ha paHnexpeTaaHoe npoacxojKAeHae ny- 
cxuhhhx a caBaHHHx JiaHAma^xoB, axo noATBep>KAaexca HaxoAKaMa nHJibn;bi 
Zygophyllaeeae, Chenopodiaceae, Ephedra a Welwitschia b 3 on;eHOBHx, ojih- 
roAeHOBbix a mhoaohobux oxjiojKeHaax. 
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Run no3HaHHH cocTaBa h nyTefi ^opuapoBaHHH JiecHMx $opMaQHH flaHHue 
cnopoBO-nuJifeijeBoro anajimia Tame npeflCTaBjinioT He TOJibKO SoraTUH, ho h 
hobhh MaTepnaa, ocBeman c coBepmeHHO hoboh tohkh 3peHHH cocTaB jibchbix 
^ opMai^HH naaeoreHa. UlHpoKoaHCTBeHHLie, nncTonaAHHe Jieca oanroneHa b 
K a3axcxaHe, no flaHHHM mjabaeBoro anaan3a, 6 hhh CMeraaHHUMH xbohho- 
nmpoKoancTBeHHHMH, a MecToo6irraHH a c bhcokhmh OTMeTnaMH Ha a ypOBHeM 
Mopa, no-BHffHMOMy, Haceaaan xBofimie neca, KOTopue HMenH ninpoKoe 
pacnpocTpaHeHne b Ka3axcTaHe, Ilpnapaabe h Ha Myroflacapax, bo bchkom 
oaynae, ao MnoijeHa. II oa BanaHneM o6meii apnAH3aaHH KHHMaTa H ycHHHB- 
menca KOHTHHGHTaaBHOCTH ero nocae oKOHaaTeafcHoro oTCTynaHHa oanroAe- 
HOBoro MOpa h Mnon;eHOBoro coaoHOBaTOBOAHoro 6acceHHa aeca nocTeneHHo 
ycTynaan MecTO CTenHUM n noaynycTHHHHM accoijHaAHaM. 
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HI. 3HAHEHHE IlblJIblJM TOJIOCEMEHHblX 
flJIfl XAPAKTEPHCTHKH IIAJIEOJIAH/tmAOTA IIAJIEOrEHA 
H OTMACTM HEOrEHA 

Pa6oT, nocBameHHUx cneijHajibHOMy H3yHeHHio MCKOiiae.Moii iiujimuj ro- 
jioceMeHHHx pacTeHHH, b Harneii OTenecTBeimoH airrepaType oaeHb Majio. 
Me>KAy TeM Mop^ojiornHecKHe oco6eHHOCTH 6ojibmHHCTBa poAOB nbinbijbi ro- 
jioceMeHHHx, b ocoSeHHOCTH oTHoeflmHxcH k ceM. Pinaceae, Podocarpaceae 
h OTHacTH Taxodiaceae, HacToabKO xapaKTepHH, hto ohh, nojKaayii, aerae 
MoryT 6 htb pacno3HaBaeMH, hcm KaKHe~aH6o H3 npeACTaBHTeaeii noKptiTo- 
ceMeHHbix. KpoMe Toro, nuabija roaoceMeHHbix, nan npaBHao, naH6ojiee aa- 
cto BCTpeaaeTca b HcnonaeMOM coctohhhh. 

Ilpn H3yneHHH cnopoBo-nHabijeBbix cneKTpoB najieoreHa h oTaacTH Heore- 
Ha o6Hapy>KeHO Soabinoe ancao nbiJibi^eBbix 3epeH npenpacHOH coxpaHHOCTH, 
iipuHaAJiejKamHx bhabm, KOTopbie b SonbnnmcTBe CBoeM y>ne HeoAHOKpaTHO 
OTMeaaancb b TpexH^Hbix OTjioweHHHx pa3aHaiibix paHOHOB CCCP h 3a py- 
6e?KOM. K coH^ajieHHio, b 6oabinnHCTBe pa6oT no cnopOBO-nbiabijeBOMy aHa- 
Jiii3y TpeTHHHbix OTjiojKeHHH nbiabn;a h cnopbi onpeAeaaancb o6hhho Toabno 
Ao poAa nan ceMencTBa. Jlnnib b oTAeabHbix cayaaax AaBaancb BHAOBbie Ha- 
3BaHHH, ho npn 3 tom 3aaacTyio oaho h to me BHAOBoe Ha3BaHne npnAaBaaocb 
pa3HbiMH aBTopaMH nbmbije, npHHaAnejKameii b AeHCTBHTeabiiocTH k pa3nna- 
hhm cncTeMaTHHecKHM eAHHHijaM. nponcxoAHao 3 to BcaeACTBne orpaHnaeH- 
hocth Harnnx 3HaHHH b oSaacTH Mop^oaornn nbiabAbi coBpeMeHHbix pa- 
cTeHHH. TaKHMH 3 th 3HaHHH 6bian k MOMeHTy cocTaBaeHiia onncaTeabHon aa- 
cth HacTOHm;eH paGora, no see >ne ohh 3HaaHTeabiio Goabine, aeivi, cna>KeM, 
10 — 15 aeT Ha3aA- 

/^ocTaTOHHO HanoMHiiTb, i ito 3a nocaeAHiie toabi noaBnancb pa6oTbi 
M. X. Mohoc3oh-Cmohhhoh (1949, 1950, 1952), JI. A. KynpnaHOBOH (1945), 
3. II. ry6oHHHon (1952), A. H. CaaAKOBa (1953, 1954), E. 3aKHHHCKOH 
(1953). HaKOHen;, b 1954 r. Bbirnaa npeKpacHaa paSoTa B. B. 3ayep n pa6oia 
H. C. IIlTana. 3a pySejKOM b 3tot >Ke nepnoA bluhah paSoTbi 9pATMana (Erdt- 
inan, 1943, 1947, 1952), CeaaHHra (Selling, 1947) h paA Apyrax, nocBameHHHX 

Mop(J)oaornH nbiabAbi HbiHe >KHBymnx pacTeHHH. OAHauo b 6oabmnHCTBe 
nepeqncaeHHHx padoT coAepmnTca onncaHne nbiabn;H noKpHToceMeHHHx, 
a cpaBHHTeabHHH MaTepnaa An a onncaHHa n onpeAeaenna HCKonaeMOH 
nbiabAbi roaoceMeHHbix pacTeHHH Bee eme ocTaeTca oaeHb orpaHHaeHHHM. 

B 1952 r. Bbimaa paSoTa H. A. EoaxoBHTHHOH, b kotopoh OHa npeAnaraeT 
HOByiO KaaCCH^HKaAHK) HbiabAH XBOHHLIX paCTeHHH, CHaSjKeHHMX B03Aym- 
hlimh MemnaMH, BHAeaeHHHx H3 m6303ohckhx oTao>«eHHH Ka3axcTaHa, 
CnGnpH h PyccKon naaT^opMH. TaM me AaHa KpaTKaa xapaKTepncTHKa Mop<|>o- 
aornaecKHX pHAOB h thhob nbiabu;eBtix 3epeH b reHeTHaecKoii nocaeAOBaTeab- 
hocth. H. A. BoaxosHTnHa ntiTaeTca AaTb cxeMy mMenenuH CTpoenna 
nwabijeBiiix 3epeH xbohhhx ot BepxHero naaeo3oa ao BepxHero Meaa h 
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K8HH030H, BHflejiHH Mop^onoranecKHe thhbi 3epeH, xapaKTepHux w IH cneKTpoB 
oTflejitHHX 3nox. K coHtaneHHio, aBTop He npoAoa>KHji cbohx pa6oT b CTopoHy 
fjojitmeS AeTajiH3an,nH b H3yneHHH aBoniOHHH CTpyKTypHUX sneMeHTOB 
IIBIJIBHH rOilOCeMCHULIX. 

B 1954 r. ony6jiHKOBana pa6oia B. B. 3ayep, nocBameHHaa 3HaneHHio 
HCKonaeMBix bhaob poAa Cedrus ajih ijeneH CTpaTHrpa^HHecKoro pacnneHeHHH 

KOHTHHeHTaJIBHBIX OTAOJKeHHH. ABTOp HpHBOAHT flaHHBie 0 CTpoeHHH HBinBHBI 

coBpeMeHHUX bhaob poAa Cedrus h npaxoflHT k BUBOfly, hto Mop^ojiorme- 
CKHe OCo6eHHOCTH HBI3IBHBE TeCHO yBH3aHBI C MOpt^OHOrHHeCKHMH npH3HaKaMH 
pacTeHHH b aejxoM, a 3aTeM hphboaht onncaHHe pa3AHHHBix HCKonaeMBix bh- 
aob nuj iBnjEJ posa Cedrus h npocjie>KHBaeT hx mnpoTHoe h BepTHKajiBHoe pac- 
npocTpaHeHHe b mc3030hckhx otjio/KGhhhx. B. B. 3ayep yAanocB ycTaHOBHTB, 
hto Heap npoH3BOAHT TaKste MHoro hhjibhh, KaK h npoBHe po«H ceM. Pina-: 
ceae, 3a HCKmonoHneM poAa Pinus, n hto hha i.na poAa Cedrus He pa3HOCHTca 
AaneKO ot npoH3BOAamero pacTeHHH. ycTaHOBneHO thkjkg, hto ho Mop<|>onorH- 
qeCKHM npH3HaK3M HHABHH KeAP reHeTHHeCKH 6 aH 30K K pOAy Picea H HeKOTO- 
pHM npeACTaBHTeAHM poAa Pinus H3 HOApoAa Haploxylon. 

llpocjieAHB MecTOHaxowAeHHH hhjibhbi h MaKpocKonnqecKHX octatkob KeA- 
pa, B. B. 3ayep npranna k BBiBOAy, hto 3 tot poA, hohbhbhihhch BnepBBie b nep- 
mh, aoctht CBoero pa3BHTHH k KOHAy HHHKHero Mena. Kohaom pacijBeTa poAa 
Cedrus cneAyei cHHTaTB BepxHeTpeTHHHoe BpeMH. 

BecBMa HHTepecHa BHHBneHHaa B. B. 3ayep iipnypoBeiinocTB HCKonae- 
MBix BHAOBpona 6’ec/rus k MecxoooHTamuiM c, bbicokhmh OTMeTKaMH, b paiiouax 
c pacnneHeHHBiM pc.iB6({)0M , h coBepnieHHoe oxcyTCTBiiG ero Ha paBHiiimux 
MecTax h b oSjiacTHX nenpeccHH. B 3aKJnoHeHne aBTop npnxoAHT k BHBOAy, 
hto HCKonaeMBie bhah KeApoB MoryT 6 htb ncnonB30BaHU AJia CTpaTHrpa$HH 
KOHTHHeHTaJIBHBIX OTJIOJKeHHH. Pa 60 Ta B. B. 3ayep HBJIHeTCH, nowanyH, 
o6pa3n;oM KaK Mop^ojiorHnecKHX on noan mi bhaob HCKOnaeMOH hbuibah, tbk h 
HCTO pHKO-^nOpHCTHHeCKOrO HCCneAOBaHHH npH HOMOUIH CHOpOBO-HBinBHeBOrO 
aHajiH3a. Hama iiuo.tkjaoiuih othochtoabho pacnpocTpaHeHHH ronoceMeHHBix b 
I laBjioAapcKOM IIpHHpTBiinBe h CeBepHOM IIpnapanBe b KaHH03oe, ecTecTBeHHO, 
He npeTeHAyioT Ha ctojib my6oKoe HecneAOBaHHe, TeM 6onee, hto odieKTOM 
HBnneTCH ne oahh poA» a 6onBinoe hhcjio pa3nnHHux bhaob nujibnu ronoce- 
MeHHHX, npHHaAJieJKamHX k 6onBmoMy »e nncny ceMencTB. y»e oaho bto hc- 
KmonaeT bo3mojkhoctb b KpaTKoii pa6oTe AaTB rny6oKHH ananH3 ncTopaa ne- 
jioro Knacca pacTeHHH, xoth 6h Ha orpaHHHeHHOH TeppHTopnH. IIpeACTaBJieH- 
naH pa6oTa HBnaeTca oahoh H3 nepBux hohhtok ipnopiiCTHHecKoro iioaxoas 
K HCTOnKOBBHHK) A3HHHX HO CHOpOBO-HBIJIbAeBOMy aHajIH3y H 3THM CaMHM — 
HayHHoro o6ocHOBaHHH mctoa® HcnonB30BanHH hx ajih cTpaTHrpa$HnecKOH 
Henn. 

IIpH 3 tom aBTopy xoTenocb noKa3aTB, hto HHnBna ronoceMeHHBix (B OOIH,eM 
KOMnneKce HCKOnaeMOH hbijibhbi) no3BOJiaeT npocjieAHTB, noKa tojibko cxeMa- 
THHHO, HeKOTOpHie 3TaHBI B HCTOpHH (jjAOpBI H paCTHTejIBHOCTH OOJIBIIIIIX Tep- 
pHTOpHH. 3aHHMaHCB H3yHeHHeM CnopOBO-HBinBHeBHX CneKTpOB MOpCKHX 
HAH KOHTHHeHTanBHBIX KaHH030HCKHX OTJIOJKeHHH (b OCHOBHOM HaneO- 

reHOBBix) IlaBjioAapcKoro II pHHpTBUHBa , CeBepHoro IIpnapajiBH h pHAa pano- 
HOB lora EBponeHCKOH nacTH CCCP, aBTop cmot BBiAennTB 6onBmoe Konane- 
CTBO BHAOB HBIABHH H CHOp, XapaKTepH3yiOmHX pa3H006pa3HBie neH03U f 
thhbi p acTHTe abhbix accoiuiaiuiii, rpynnBi hx h (|).TopHCiH'iecKiie KOMnneKCH. 

CnopoBo-HBinBHeBHe cneKTpu naneoreHOBux otaojk6hhh IlaBAOAapcKoro 
IIpHHpTBiinBH h CeBepHoro IIpHapanba coAepjKaT 3HaHHTenBHoe KOJinnecTBO 
huabhbi ronoceMeHHBix pacTeHHH, nponeHTHoe coAepjKaHne KOTopon 3aKOHO- 
MepHO H3MeHHeTCH OT r0pH30HT3 K TOpH30HTy H pa3nHHHO B HIHpOTHOM lia~ 
npaBneHHH. Bo MHornx cneKTpax, b nacTHOCTH b BBiAeneuHBix H3 kohthhch- 
TanBHHX OTnojKeHHH cpeAHero ojiiu'onena, iiiiUibi;a ronoceMeHHHx npeo6jia- 
AaeT hba hhabaoh noKpHToceMeHHBix . IIocneAHee oTMenanocB b pane pa6oT, 
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no cnopoBO-ntuibneBOMy aHana3y ojiaroneHa (CeBepHtia Ka3axcTaH — 3a- 
KJiHHCKaH, 1953!; I^eHTpajibHUH a 3anaffHUH Ka3axcTaH — IIoKpoBCKaa, 
1954; Ilpaapanbe — HarypaeBa, 1948; TypraacKaa BnaflHHa — EoaaoBa 
a IIoKpoBCKafl, 1954; A6y3apoBa, 1951 1>2 a «p.). 

CneflyeT OTMeTBTb, hto npa conocTaBjieHaa ashhux cnopoBo-nujibaeBoro 
aH ajiH 3 a c a&hhumb no acaonaeMoa jihctoboh $nope HaSjnoAaioTca noaTa no- 
©TOHHHbie paCXOHCfleHHH B COAepwaHHB OCTaTKOB rOJXOCeMeHHHX. B OCHOBHOM 
gxo othocbtcs k np6ACTaBBT6JiHM ceM. Pinaceae a po«a Pinus b aacTHOCTH. 

Eme b 1948 r. A. A. HarypaeBa b cBoea pa6oTe no $nope Amy-Taca yaa- 
3HBana, hto Ha ocHOBaHaa MiiKpoana;iM3a cnacoa BCKonaeMoa (jwiopH, onpe- 
AOJighhoh M. 0. Hea6ypr (1928 2 ), nonojiHaeTca TaKHMa poabme, kak Pinus , 
Picea a AP- 

Abtop HacTonmea pa6oTbi Taawe Moacex npaBecTa npaMepu, noATBep- 
WAaromne 3to nojioweHae. Ilpa conocTaBjieHaa ashhux no jiectobhm OTnenaT- 
aaM as dOAGHOBHX OTnojKeHBa 3anaAHoro cKjioua MyroAHtap (BapaHOB, 
1953) c cocTaBOM cnopoBO-m>uibn;eBbix cneKTpoB B3 0AH0B03pacTHbix Mopcnax 
OTjiO)KeHHH CeBepHoro IIpaapajibH (3aKJiHHCKaa, 1953 s ) OKa3anocb, hto $jio- 

paCTBHeCKB© KOMnJICKChl, BHHBJI6BBU6 o6oBMB MeTOASMB BCCJieAOBaHBfl , 
BecbMa 6jib3Kb b OTHomeHaa cocTaBa noKpHToceMeHHHX pacTeHaa, npeA - 
CTaBJieHHHX B OCHOBHOM 6oraTHM KOMHJieKCOM WeCTKOJIHCTHLIX AP^BeCHHX 
pacTeHaa c AySaMH , KamTaHOAySaMa, JiaBpaMH a Ap- Ho aghhuo cnopOBO- 
nbiJibn;eBMX anaJiiiaoB aohojihejih chhcok pacTeHaa SonbmaM KOJiaaecTBOM 
bhaob xbohhhx (Pinus, Picea, Cedrus a Ap), bxoahbihhx, no-BBAHMOMy, b co- 
CTaB pacTHTenbHbix accoaaan;BH Tex yaacTKOB cyma b 3on;eHe, KOTopue 6hah 
b 3HaaaTeabHOB Mepe yAaneHH ot MecTa HenocpeACTBeHHoro 3axopoHeHHH 
JIHCTOBHX OCTaTKOB. 

JJanee, KaK B3BecTHO, TypraacKaa $Jiopa Ha TeppaTopaa ceBepHoa aacTa 
Ka 3 axcTaHa, no naneoSoTaHaaecKaM abhhhm, xapaKTepa3yeTCH npeo6naAa- 
HaeM 6yKa, rpa6a, onbxa, opexa, jiaKBBAaM6pa a npoaax raapoKOJiacTBeHHUx 
aacTonaAHbix pacTeHaa. B to we BpeMH AaHHbie cnopoBO-ntuibneBoro aHana3a 
noKa 3 HBaK)T, hto $Jiopa TypraacKoa naaeoreorpa^aaecKoa oSnacTH, hombmo 
mapOKonacTBeHHbix jiacTonaAHux nopoA, 6buia BecbMa 6oraTa pa3jiaHHHMB 
BBAaMB xbohhhx, KOTopue b HeKOTopHX cnyaaax A«we npeo6naAana HaA Jia- 

CTBeHHblMB nOpOASMB. 

PacxojKAemie ashhhx cnopoBO-nHjibaeBHX aHana30B c anajmsaMii bcko- 
naeMiix MaKpocKonaaecKax OCTaTKOB oSbHCHaeTCH TeM, hto ycnoBaa ax 3a- 
xopoHeHHHeoBepraeHHO pa3naHHbi. HaxoAKB jihctobhx OTneaaTKOB a pacTH- 
TCJibnoro AeTpaTyca o6hhho npaypoaeHH HenocpeACTBeHHO k MecTaM 3axo- 
poHeHBH, pacnonoweHHHM, B CBOK) oaepeAb, b HenocpeACTBeHHoa 6 jib30ctb 
k MecTy o6aTaHBH npoa3BOAamax pacTeHaa. Ilbrabaa we, pa3HOcacb no bo 3- 
Ayxy, oceAaeT Ha HeKOTopHX paccTOHHHHX ot npoa3BOAamax pacTeHaa, 
npancM paAnyc pa3HOca HeKOToptix bbaob ronoceMeHHHX pacTeHaa aocth- 
raeT HeCKOJXbKHX AeCHTKOB KHJIOMeTpOB. TaKBM O0pa3OM, B OTJIOWeHHHX, c$op- 
MapoBaBmaxcH b BOAoeMe, rAe 3axopoHHnacb MaKpocKonanecKae pacTBTenb- 
Hue octbtkb, mh MoweM o6HapywHTb nbinbay He TonbKO Tex pacTeHaa, 
KOTopue HenocpeACTBeHHO onpywajia MecTo 3axopoHeHaa, ho Tanwe a Tex, 
KOTopbie BXOAHAH b cocTaB accoAHaAHH AOCTaTOHHO yAaneHHHX TeppaTopaa. 

Cnoco6nocTb k pa3HOcy no B03Ayxy oco6chho chabho pa3BHTa y hhabah 
XBOHHHX C B03AyniHbIMH MentKaMH. K HHM OTHOCHTCH pa3AHHHbie BHAH pOAa 
Pinus, Picea, Podocarpus, Abies a AP- OxcicAa CTaHOBETCH hohhthhm tot 
4>aKT, hto b ocaAOHHHX oTjioweHBHx, KOTopue coAepwaT o6anbHbie ocTaTKa 
pacTeHaa c KpynHoa jihctboh, npoa3pacTaBmax Ha TeppaTopaanbHO dnawaa- 
max MecTOo6aTaHHHX, BCTpesaeTCH nbinbna Tex pacTeHaa, KOTopue bxoaht 
b cocTaB accoaaaaaH 6onee yAaneHHHx TeppaTopaa. 

XBOBHbie, npBHBMaBraae, no-BHAHMOMy, 3HaHHTenbHoe ynacTae b cocTaBe 
na3eMHoa pacTHTenbuocTa toh aacTa cyma, KOTopaa npaMHKana k 
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TeppHTopira HHHeimiero IIpiinpTHinbn a CeBepHoro HpaapajibH b najieoroHe, 
ne Be3fle coxpaHHJiHCb b BHfte MHKpocKonHiecKHX ocxaTKOB. Ilzjjibna me 
3thx pacTeHHH BCTpenaeTCH B 6ojibinHx KOJiHHecTBax H npeflCTaBjineT 
3HaHHTeJIbHOe HHCJIO pOAOB H BHAOB. 

B najieoreHe pa3jiHHHbie bhah poAa Pinus, BepOHTHO, 3aHHMajin, b otjih- 
Hue ot SojiOTHoro KHnapnca, ApeHHpOBaHHue MecToo6nTaHHH c blicokhmh ot- 
MeTKawn. HaKonjieHne me ochobhbix $JiopoHOCHHx ropH30HTOB nponcxoAHJio 
b ycjioBHHx noHH>KeHHoro penbetjm u 3amHin,eHHBix MecToo6HTaHHH, rAe npe- 
HMymecTBeHHO cejinjincb jiHCTBeHHLie nopoAH. 

JlHCTOBLie OTnenaTKH xapaKTepn3yioT,TaK me KaK h KapnojioraqecKHe ocTa- 
tkh, pacxnTeabHocTb 6ojiee y3Knx pernoHOB, neM cnopoBo-nBijibijeBbie cneKT- 
pn. Ka>«ymeecfl me pacxojKAeHne ashhhx cnopoBo-HbuibAeBbix aHajiH 30 B h 
MaKpOCKOnHHeCKHX OCTaTKOB HBJIHeTCH,Co6CTBeHHO roBopn, He pacxo>KAeHHeM, 
a B3anMO Aono JiHeHHGM . IIoaTOMy o6i>eAHHeHHoe h KOMHJieKCHoe nccjieAOBa- 
Hne BceMH MeTOAaMH najieoSoTaHHKH AaeT Han6ojiee hojihlih MaTepnaji ajih 
BOCCTaHOBJieHHH HCTOpHH (j)JIOpbI H paCTHTeJIbHOCTH, a CJieAOBaTeJIbHO, H AJIH 
Aejien CTpaTurpacjttiH. 

HcKonaeMbie nbuibija h cnopu, b AonojiHeHne k pa36pocaHHHM HaxoAKaM 
MaKpocKonunecKiix OCTaTKOB, AaioT MaccoBHH CTaTHCTHqecKHH MaTepnaji* 
npHroAHMH rim BOCCTaHOBJieHHH nocaeAOBaTejibHOH cMeHH ^JiopncTHHecKHx 
KOMHJieKCOB H THHOB paCTHTeJIbHOCTH. 

CjieAyeT oTMeTHTb, hto o MaKpocKonHnecKHx ocTaTKax rojioceMeHHtix na- 
jieoreHa b Ka3axcTaHe HMeeTca cpaBHHTejibHo HeMHoro cBeAemm; b CBOAne 
A. H. KpHniTo^oBiina (1941) 3Ha<raTc h Bcero ABeHaAAaTb bhaob, HaHACHHux 
Ha TeppHTopHH Ka3axcTaHa. CpeAH hhx OTMeneHii poAH Abies , Araucaria , 
Cupressinoxylon , Ginkgo , Glyptostrobus , Pinus, Sequoia h Taxodium . 3a no- 
cjieAHee BpeMH cnHCOK hbxoaok rojioceMeHHtix, 3a HCKJnoneHHeM bhaob poAa 
Cedrus , no abkhlimB. B. 3ayep (1954), hohojihhjich He3HaHHTejibH0. B H 3 BecT- 
hwx ao chx nop paSoTax (MarypneBa, 1951 x , 2 ; noKpoBcnaa, 1954; JIaBpoB, 
1951, 1953; A6y3apoBa, 1954; 3ayep, 1954, IIoKpoBCKaa h Bohaobb, 1954 

H AP')> B KOTOpblX npHBOAHTCa CHHCKH CHOpOBO-HbIJIbH;eBbIX KOMHJieKCOB pa3- 
JIHHHBIX r0pH30HT0B TpeTHHHBIX OTJIOHCeHHH (OT 30H,eHa AO MHOAeHa BKJHOHH- 

TejibHo), coAopJKHTca He 5ojiee hhth HanMeHOBaHHH poaob rojioceMeHHtix ► 

ABTopy HacToamero cooSmeHHa yAaaocb ycTanoBHTb aah najieoreHa H 3 y- 
aaeMbix paiioHOB 6ojiee cTa bhaob nmiBABi rojioceMeHHbix, othochiahxch 
k ceM. Ginkgoaceae, Cycadaceae, Araucariaceae, Taxodiaceae, Gupressaceae, 
Podocarpaceae, Pinaceae, a Ta nme ntuibAy poaob Ephedra , Welwitschia 
h Gnetum. 

IIpeACTaBHTejiH oTAejibHbix ceMeiicTB h poaob o6niHpHoro KJiacca rojioce- 
MeHHHx pa3BHBaancb no-pa3HOMy b pa3jiHHHbie 0Tpe3KH KaiiH03o h Ha Teppn- 
TOpHH, npHMbiKaioiAeH k naneoreHOBOMy Mopio IIpnapajibH h Ka3axcTana, 
a 3aTeM Ha ynacTKax cyrnn, ocBoSoAUBniencH ot mopckhx boa- 

06 HCTOpHH pa3BHTHH H «perpeCCHH» TOJIOCeMeHHHX pacTeHHH BO <|>jiope 
HHHeniHero ripnapajibH h CeBepHoro Ka3axcTaHa 6yAeT cKa 3 aH 0 hh me, 
3Aecb me TojibKo oTMeTHM, mo b HacTonmee BpeMH rojioceMeHHHe b Ka3ax- 
cTaHe npeACTaBJieHbi jihihb TpeMH ceMencTBaMn: Pinaceae, Cupressaceae h 
E phedraceae, H3 KOToptix, KaK OTMenaeT b cBoeii cboakc H. B. IlaBjioB (1947), 
b Ka3axcTaHe H3BecTHbi cjieAyioiAHe bhabi: 

CeMeiicTBo Pinaceae 

Pinus silvestris L. — cocHa oSbiKHOBeHHaH, o6HTaioiAaH b ochobhom Ha 
paBHHHHO-necnaHHX ynacTKax — b BHAe 6opoB, hjih cahhhhho — Ha CKajiax 

MeJIKOCOHOHHHKOB . 

Pinus sibirica (Rupr.) M a y r. — neAp ch6hpckhh, orpaHHneHHO pac- 
npocTpaHeHHUH toabko b Boctohhom Ka3axcTaHe, y BepxHeii rpanHABi neca 
Ha AnTae. 
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PiceaSchrenkiana F i s c h. et Mey — enB THHBmaHBCKaa, b ochobhom 
3 acejifliomafl ropHue panoHU ^wyHrapcKoro h 3aHJiHHCKoro Ana-Tay h 
apyrae ropu. 

Larix sibirica Led b. — jiHCTBeHHHija cnbapcKaH, KOTopaa o6HjibHa 
toabko b ropax BocTOHHoro Ka3axcTaHa (AjiTan, Cayp, TapbaraTaa). 

Abies sibirica Ledb. — nnxTa CHbnpCKaa, pacTymaa tojibko b jiecHOM 
nonce rop BocTo<moro Ka3axcTaHa h AjiMa-ATHHCKOH o6nacTH (AaTan, 
rapcKHH Ana-Tay). 

Abies Semenovii B. F e d t s c h. — nnxTa CeMeHOBa, KOTopaa H3BecTHa 
toabko b ropax K)Huio-Ka3axcTaHCKOH o6nacTH h cnopaAnaecKH BCTpeaaeTca 
cpeffH ejiofioro neca. 

CeMe hctbo Cupressaceae 

H 3 BecTeH toabko oahh poA — Juniperus , npeACTaBneHHUH BoceMBio bh- 

AaiiH: 

Juniperus communis L. — MOHOKeBenbHHK obuKHOBemibiH, ropHonecHOH 
ujih ropHWH bha b 3anaAHOM Ka3axcTaHe. 

Juniperus pseudosabina Fisch. et Mey — MOHOKeBenBHHK anTancKHH, 
pacnpocTpaHeHHUH tojibko no BepxHen rpaHHije necHoro noaca Ajrraa, Tap- 
fiaraTaa, /JjKyHrapcKoro Ajia-Tay. 

Juniperus sabina L. — MOHOKeBeJibHHK Ka3an,KHH, ropHOCTenHOH bha. 
Hanbojiee mnpoKO pacnpocTpaHeHHUH b Ka3axcTaHe Ha MenKOConoaHHKe f 
a Tanace b KycTapHHKOBO-CTenHOM noace rop. 

Juniperus semiglobosa R g 1.— MOHOKeBeJiBHHK nonymapoBHAHUH, rop- 
HOJieCHOH BHA, o6HTaiOIH;HH TOJIBKO B TOpaX JOJKHOH o6naCTH. 

Juniperus seravschanica Kom. — MOjK?KeBejiBHHK 3epaBmancKHH, Haropiiun 
bha, obHTaBniHH TOJibKO b JOhchom Ka3axcTaHe. 

Juniperus sibirica B u r g e t — MOHOKeBejiBHHK npfc3eMHCTUH, ropHO- 
jiecHOH, ninpoKO pacnpocTpaHeHHBiH bha b jiecncTOM h cy6ajibnHHCK0M noacax 
rop BocTOHHoro Ka3axcTaHa. 

Juniperus talassica L y p s k y — MOHOKeBejiBHHK TanaccKHH, KOTopBiH 
pacTeT tojibko b BBicoKoropHBix paHOHax JDmnoro Ka3axcTaHa. 

Juniperus turkestanica Kom — MOHOKeBejiBHHK TypKecTaHCKHH, bbi- 
coKoropHHH cybTponnaecKHH bha, oShtbioiahh tojibko no BepxHen rpaHHije 
jiecHoro noaca rop paAa ofijiacTen. 

CeMeiicTBo Ephedraceae 

IIpeACTaBjieiio aeTBipBMa bhabmii CTenmax h ropHOCTenHux MecToobHTa- 
hhh: 

Ephedra distachya L. — a^eApa obuKHOBemiaH, cTemiaK, pacnpocTpaHeH- 
huh b CeBepHOM Ka3axcTaHe, He HAymnii k iory 3a npeAeJiu kobujibhux h 
KOBHJiBHO-CTenHHKOBui CTeneii. 

Ephedra equisetina Bge. — a^eApa xBomeBaa, ropHOCTenHOH bha, o6h- 

TaiOIAHH TOJIBKO B TOpaX Ha K»KHHX KaMeHHCTBIX CKJIOHaX KyCTapHHKOBOrO 

h JiecHoro noaca. 

Ephedra intermedia Schrenk. et C. A. Mey — nycraHHO-CTen- 
hoh h nycTUHHUH bha IJeHTpanBHOro h lOacHoro Ka3axcTaHa. PacTeT b no- 
JIUHHUX H KaMeHHCTHX JiyCTUHHX BC3AC, KpOMe nOJIUHHO“3JiaKOBUX CTeneii. 

Ephedra lomatolepis Schrenk. — acjieApa OKaHMJieHHaa, nycTUHHHK, 
pacryiAHH b ochobhom b necnaHHX nycTHHax BOnmoro Ka3axcTaHa h KaparaH- 
Ahhckoh o6jiacTH (BCTpeaaeTca h b Ajimb-Athhckoh oSnacTn). 

Kan cjieAyeT H3 npnBeAeHHUX ashhux, b HacToamee BpeMa Ha TeppnTopHH 
CeBepHoro Ka3axcTaHa h b ocobeHHOCTH CesepHoro IIpHapajiBa ronoceMeH- 
Hue npeACTaBjieHU oaeHB cna6o. YaacTHe hx b pacTHTenBHOM noKpoBe orpa- 
HHHHBaeTCfl anmB npeACTaBHTeaaMH poAOB Ephedra , Pinus , Juniperus. Ilpn 
3 tom poA Pinus Ha H3yaaeMOH TeppnTopHH HMeeT toabko oahoto 
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npeflCTaBHTejia, a hmghho — Pinus silvestris. OcTajibHHe bh ah po«a Pinus 
npeACTaBjieHH nmnb ropHHMH bhabmh, npHypozeHHHMH b ochobhom k iohhhm 
h boctohhhm paikmaM Ka3axcTaHa. 

niapoKo pacnpocTpaHeHHHe b naneoreHe h othhcth b HeoreHe npeACTa- 
BHTejiH ceM. Podocarpaceae, Araucariaceae, Taxodiaceae, Cycadaceae, Gink- 
goaceae, He roBopn y?Ke o Gnetaceae h Welwitschiaceae, b coBpeMeHHOH <£nope 
Ka3axcTaHa oTcyTCTByioT . Hcne3nH ohh He OAHOBpeMeHHO, TaK nee KaK ne 

B OAHO BpeMH HOHBHJIHCb H AOCTHrjIH KyJIBMHHaiJHOHHOrO nyHKTa CBOeTO 
pa3BHTHH. 

no a&hhum cnopoBo-HHJibAeBoro aHajiH3a bhhchh6tch npoAonjKHTenBHan 
h pa3HOo6pa3Haa HCTopna ro jioceMeHHHX , 6e3ycnoBHO CBa3aHHaa c oSmea 
HCTOpneH <$HOpLI H paCTHTejIBHOCTH, KOTOpaa B CBOK) OaepeAB pa3BHBaJiaCB 
b CBa3H c H3MeHeHHHMH o6m;eH $H3HKO-reorpa$HaecKOH o6cTaHOBKH. Tan 
HanpHMep, noaBjieHHe nmiBHiBi Tsuga npHypoaeHO k cneKTpaM KOHTHHeHTanB- 
hhx oTjioaceHHH, b KOMHJieKce c B03pocmHM pacnpocTpaHeHHeM CMemaHHHx 
jiecoB, rAe 3HaaHTejiBnoe yaacrae npnHHMaioT poABi Pinus h Picea . 

OrpaHHaeHHBiH ahkji pa3BHTHa Taxodium , 6e3ycji0BH0, cbh3bh c o6iijhm 
HOHH jKeHHeM TeMnepaTyp h yBejiaaeHHeM BJiaamocTH b HHameM h cpeAiieM 
ojiHron;eHe, KorAa b npeAeaax cyran Ha MecTe Kasaxcnoro Haropna, a bo3mo>k- 
ho, h b HenoTopBix panoHax 3anaAHOH CnBapn Hannan noaBjiaTBca aaeMeHTH 
mHpOKOJlHCTBeHHOH Me30^IHJIBH0H $aOpH. B A a JIBHeHHieM MBKCHMaJIBHBlH paC- 
ABeT Taxodium npnyponeH ko BpeMeHH ocoBeHHo HHTeHCHBHoro pacnpocTpa- 
HeHHH yMepeHHOH jiecHOH (£aopH, npHmeAHieH c BocTona n ceBepa (MaKCHMyM 
HBUIBIJBI Taxodium B CneKTpaX H3 KOHTHHeHTaaBHHX OTJIO}KeHHH BTOpOH CBH- 
th CeBepHoro IIpHHpTBiniBa BMecTe co 3HanHTeaBHHM npeo6aaAaHH6M nnaB- 
AH HIHpOKOJIHCTBeHHHX HOpOA)- 

HeoAHonpaxHoe yBeanneHHe npomeHTHOro coAepacaHHH hhjibah poAa 
Cedrus csa3aHO c TeKTOHnaecKHMH hoahhthhmh, h nojiHoe ncae 3 HOBeHHe ero 
coBnaAaeTC anoxofi BHpaBHHBaHHa cTpaHH h c o6ru,eH apHAH3an;HeH KJiHMaTa, 
KorAa Ha KpHCTaaannecKHX ocTamjax ycHjieHHO pa3BHBajiHCB cochh H3 ceK- 
u;hh Eupitys (no-BHAHMOMy, Pinus aff. silvestris). 

Mh noaaraeM, hto npn bh HMaTejiBHOM H3yaeHHH OTAejiBHHX npeACTaBH- 
TejieH BHJIBAH pOAOB H BHAOB TOJIOCeMeHHHX MO>KHO BHAejIHTB OnpeAOJieHHH© 
rpynnH hx, a bo3mo>kho, h OTAejiBHHe bhah, KOTopne MoryT 6htb hchobb- 
30BaHH AJIfl KOppejIHAHH KaK MOpCKHX, TaK H KOHTHHeHTaJIBHHX OTJIOJKeHHH 
naaeoreHa h HeoreHa CeBepHoro IIpHHpTHmBa h npHMHKaiomero k HeMy 
c BocTOKa yaacTKa 3anaAHO-Cn6HpcKOH hh3mghhocth, a TaKate CeBepHoro 
IIpHapajiBa h CMHKaiomerocH c hhm TypraficKoro nporz6a. 

UHTepecHO, hto npn aHajiH3e hhjibah roaoceMeHHHx h npn cpaBHeHHH 
apeajios hx coBpeMeHHoro pacnpocTpaHeHHa b npeAeaax Ka3ax<vraHa bhhc- 
HaeTca, hto <£aopa b najieoreHe 6naa AeHCTBHTeaBHO CMemaHHOH, KaK 3 to 
OTM eaaji h A, H. KpamTO^OBna (1946). Pa3HOo6pa3HtiH KOMnaeKC ee cbhag - 
TejiBCTByeT TaKJKe o tom, hto naneoreHOBaa Ka3axcTaHCKaa $aopa cocToaaa 
H3 aBCTpzficKHx, a^pHKaHCKHx, MOHroJio-KHTaficKHx, ceBepoaMepHKaHCKHx 
h K»KHoaMepHKaHCKHx npeACTaBHTeaeii, He caHTaa $jiopn Ch6hph h TpeH- 
jiaHAHH. 9 to MoateT 6 htb noATBepncAGHO aHajiH30M apeaaoB coBpeMeHHoro 
pacnpocTpaHeHHa paAa ceMeHCTB h poaob. ' 

OraocHTejiBHO cMemeHHa aKoaornaecKH pa3jiHHHHx thhob ^jiopn naaeo- 
reHa, KOTopoe TaKJKe oTMeaaeT A. H. KpHinTo$oBEra, AaHHHe nBiiiBAeBoro 
aHajiH3a AaiOT AonojiHHTejiBHHH MaTepnaa. IIoBHAHMOMy, b ochobhom axo 
npoHexoAHT BCJieACTBne Toro, hto Ka3axcTaH, BKJnoaan h TeppHTopnio, cnpH- 
xyio b Haaajie naaeoreHa hoa MopcKOH TpaHcrpeccneH, HaxoAHacn KaK 6 h Ha 
py6e?Ke rpaHHii; pacnpocTpaHeHHa A®yx ochobhhx ^nop — noaTaBCKon h 
TyprancKOH (b noHHMaHHH A. H. KpHmTo^oBnaa). Hmchho b Teaenne naaeo- 
reHa 3TH ^aopH H3M6HHaH CBOH nepBOHaaaaBHHH o6aHK. Bca TeppHTOpHfl 
Ka3axcTaHa npeTepneBaaa cymecTBeHHHe HepecTpoHKH — perpeccnBHHe h 
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TpaHcrpeccHBHHe RBnmeimn Mopa, TeKTOHnaecKiie iioahhthh, CMeHy BenoB 
HHTeHCHBHOH 9p03HH B6KBMH OTHOCHTejIBHOTO nOKOH. Bee 9TO ACJiajIO TeppH- 
TopHio Ka3axcTaHa apeHOH 6opb6h 3a cymecTBOBaHne b pacmrejiBHOM MHpe, 
OTHOCHTejiBHO aacTBix H3MeHeHHH jiaHAma<|)Ta h CMeHBi aKOJiornqecKHx thiiob 
paCTHTeJIBHOCTH. EcTeCTBeHHO, HTO B 3TO BpGMH GbIJIH TaKHe npOMe>KyTKH 
BpeMeHH, Kpr^a Ha OAHOH TeppHTOpHH OAHOBpeMeHHO yjKHBBJIHCB paCTHTeJIB- 
HBie (|>OpMH, 3K0JI0rHHeCKH pa3JIHHHHe. IIoaTOMy HaM He HpeACTaBJIHlOTCH 
HeB03M0JKHHMH OAHOBpeMeHHBie HaXOAKH B MOpCKHX OTJlOmeH HHX nBUIBIJHl 
OTHOCHTejiBHO BjiaromoGnBoro KeApa c hhjibaoh THnnaHoro Kcepo$HTa Nit- 
raria Schoberi h c nHJiBijoH mhptobhx. 

KeApBi, 3aKaHHHBaiomHe CBoe pa3BHTne k HeoreHy, b BepxnenajieoreHOBOH 
(^Aope (cyAH no OTHOCHTejiBHO GeAHOMy coAOpmaHHio hbuibijbi ero bhaob 
b cneKTpax) nrpajiH noABHHeHHyio pojiB, OTCTynana b ropHHe paHOHw, rAe 
HcnajiH yGeamiija b MecTax, 3ain,HmeHHBix ot apHAHBix bjihhhhh. 

Ojiopa Nitraria 3acejiajia OTKpBiTHe MecTooGnTaHna c necaaHBiMH, MecTa- 
MH 3aCOJieHHBIMH rpyHTBMH, paCHOJiaraBHIHMHCH B npnGpeHIHO-JIHTOpajIBHHX 
30Hax Tenjioro najieoreHOBoro Mopa. MapTOBne, caMBie pa3HOo6pa3Hbie, 
bxoahjih b cocTaB accoAHaniHH ioro-BocTOHHBrx (jrnop c Podocarpus , Dacrydium * 
h Dammar a, AOJKHBaiomHx cboh Ben Ha TeppHTOpHH Ka 3 axcTaHa. 

B to me BpeMH b npeAeaax ceBepHBix rpaHHn, IIojiTaBCKOH GoTaHHKo-reo- 
rpa^HaecKOH npoBHHii;HH (oGjiacra) Haaajra noaBjiaTBca nepBBie npeACTaBn- 
TejiH yMepeHHBix Me30$njiBHHx <$jiop c ceBepo-BocTOKa CnGnpH c Betula y 
Yuglans h Carpinus, KOTopBie HHorAa b BHAe eAHHHHHBix nBiJiBn;eBHx 3epeH 
BCTpeaaioTCfl b cnopoBO-nBuiBiieBtix cneKTpax BMecTe c eAHHHHHBiMn me 3ep- 
hbmh nujiBAH Pinus protocembra (pollen) H3 ceKijHH Cembrae (bo3mo>kho, 
npapoAHTejiB Pinus sibirica). 


4 Tpyjru THH, Bun. 6 
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IV. PACIIPOCTPAHEHHE nblJIblJbl TOJIOCEMEHHblX 
B KAHH030HCKHX 0TJI03KEHHHX nABJIOftAPCKOrO nPHHPTblfflbH 
H CEBEPHOrO nPHAPAJIbfl 

IIpocjieAHM coAepntaHHe nHnbii,H rojioceMeHHLix (BKmonaH ceM. Ephedra- 
ceae h po ah Welwitschia h Gnetum, nocKOJibny Gonee tohho hx CHCTeMaTnne- 
CKoe nojioH^eHiie eme He onpeAeneHo), HaHHHan ot aon,eHa a o BepxoB najieoreHa 
no CeBepHOMy IIpHapajibK) n ot naneoneH-Bonena ao HeoreHa BKjnonnTejibHO — 
AJia llaBjioAapcKoro IIpHHpTHnibH, n cpaBHHM ero c pacnpeAeneHHeM b co- 
BpeMeHHHX OTJIOJKeHHHX (Ta6jl. 1). 

CEBEPHOE EPHAPAJIbE 

B cneKTpax TacapaHCKon (<j>nr. 5) cbhth coAepjKaHne nHJibii,H ronoceMeH- 
hux aoxoaht b hhhshhx ropn30HTax ao 85%, a 3aTeM pe3K0 CHHJKaeTcn ao 
30 — 50 % h b 3 thx npeAejiax Aepnurrcfl ao caMoro Bepxa cbhtli. HecnojibKO 
6eAaee nnnbnoH ronoceMeHHHx cneKTpH caKcayjibCKon cbhth: coAepwaHHe 
hx b cpeAHen uacTH cbhth 30 % , b BepxHHX me h hhhchhx nacTax noBHinaeTCH 
AO 50 %. 

B cneKTpax neraHCKOH cbhth coAepraaHne nHJibn,H rojioceMeHHHX Donee 
paBHOMepHO, oho KOJie6neTcn ot 40 ao 50 %, 3a HCKnioueHHeM BepxHHX ropn- 
3 ohtob (BepxHHX, HCCJieAOBaHHHx aBTopoM), rAe ronoceMeHHHx Bcero 
8 — 10 %. 

HanGonee 6oraTHMH b OTHomemiH coAep>KaHHH nnjibHH rojioceMeHHHX 
hbjihiotch cneKTpH nepBOH, KyTaH6yjiaKCKOH, cbhth; 3Aecb nHJibn,a ronoce- 
MeHHHx b HeKOTopHX ropH30HTax AocraraeT 80 %. HecKonbKO GeAHee cneKTpH 
BTOpOH, HHnHKTHHCKOH CBHTH; COAOpjKaHHe HHnbHH TOnOCeMeHHHX B HeH paB- 
HOMepHO no Been Tonme h Kone6neTca nnnib b npeAenax 40 — 50 % , 3a hckhio- 
neHHeM OTAenbHHx ropH30HTOB, rAe OHa AocraraeT 80 %. 

B o6meM cneKTpH H MOpCKHX H KOHTHHeHTanbHHX OTnOJKeHHH GoraTH 
nnnbnoH ronoceMeHHHx, h hx coAopncaHHe KoneGneTcn He3HauHTenbHO. ITo 
cocTaBy me npeACTaBneHHHx ceMencTB, poAOB h bhaob ronoceMeHHHx cneKTpH 
pa3nnnHHx cbht 3HanHTenbHO oTnnnaiOTCH oahh ot Apyroro. 

CneKTpH TacapancKOH cbhth xapaKTepH3yioTCH npeoGnaAaHHeM nunbnBi 
poAa Pinus , coAepjKaHHe Korapon b OTAenbHHx ropn30HTax (cpeAHfln nacTb) 
aoxoaht ao 85 % (ot oGmero nnena 3epen nnnbm>i ronoceMeHHHx). IIpencTaB- 
neH poA Pinus b ochobhom cckahamh: Cembrae S pa ch. ( Pinus protocemb- 
ra sp. nov. (pollen) h Apyrne bhah — ao 40 %); Banksia Mayr. — ao 20 %; 
Pseudostrobus End 1. — MeHee 20%; Strobus Schaw. — MeHee20%; Austra- 
les Loud. — MeHee 10 %. OcTanbHHe poAH ceM. Pinaceae npeACTaBne- 
hh mbjihm KonnnecTBOM bhaob. 

Poa Cedrus Link. npeACTaBneH neTHpbMH bha^mh, h3 kotophx npeoG- 
naAaioT Asa [ C . longisaccata sp. nov. (pollen) h C . laxireticulata Z a u e r 
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T a 6 ji h ij a 1 

PacnpefleaeHHe nbijibmj roaoceMeHHwx b mopckhx h KOHTHHeHTaJibHux 
otjiojk©hiihx naaeoreHa CeBepHoro IlpiiapajibH 



Cbhtu no A. JI. 

HHminry H JI. H. <DopM 030 BOfl 

rojioceMeHHue 

TacapaH- 

CKaa 

caKcayjib- 

CKan 

qeraHCKan 

nyTaHCy- 

JiaKCKan 

THHCKaH 

CyMMapHO, % 

30 — 85* 

1 30—50 

0—50 

58—80 

40—80 

npeoSaa^aeT, % 

60—80 

50 

40 

70 

50 

Cycadacites 

+** 

+ 


+ 


Cycadaceae 

0—5 

! 3—5 


<5 


Zamiles sp. (pollen) 

— 



+ 



Ginkgoites sp 

Ginkgoaceae 

Ginkgo bilobaeformis sp. nov. 

0—5 





(pollen) 



0—5 

0—10 



Ginkgoites sp. (pollen) 



. 

+ 



Taxites sp 

Taxaceae 

Taxus baccataeformis sp. nov. 

+ 

+ 

+ 

+ 

+ 

(pollen) 

T. cuspidataeformis sp. nov. 

— 

— 

— 

5—10 

5—10 

(pollen) 

Torreya californiformis sp. nov. 

+ 

+ 

+ 

— 

— 

(pollen) 

Podocarpaceae 

Podocarpites kazakhstanica sp. 

0—10 

0—10 

0—10 


— 

nov. (pollen) ... . . .... 

— 

. 



•f- 


P . gigantea sp. nov. (pollen) . . 
Podocarpus sellowijor.mis sp. nov. 

— 

<5 

0—1 

<1 

— 

(pollen) 

— 

<1 





P. andiniformis sp. nov (pollen) 

— 

<1 

<1 

<1 

<1 

P. nageiaformis sp. nov. (pollen) 
Dacrydium elatumiformis sp. nov. 

<12 

— 

<5 

<1 

<1 

(pollen) 

Araucariaceae 

<10 

0—10 

— 

+ 

— 

Araucaria sp 

— . 



5 — 10' 



A . elegans sp. nov. (pollen) . . . 

0—5 





__ 


Agathis sp 

Agathis ovataeformis sp. nov. 

— 

— 

<1 

' — 

— 

(pollen) 

Pinaceae 

— 

<10 

+ 

— 


Abies sp 

Abies sibiriciformis sp. nov. 

+ 

— 

— 

— 

— 

(pollen) 

— 

— 

+ 

+ 

4- 

A. protojirma sp.'nov. (pollen) . 
Keteleeria davidianaeformis sp. 

+ 

+ 

+ 


1 

nov. (pollen) 


+ 

+ 

+ 

+ 


4* 5i 
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T a 6 ji hi* a 1 (npoflOJiHceHne) 



Cbhth no A. JI. flamHHy h JI. H. OopMoaoBoft 

roJioceMeHHbie 

TacapaH- 

CKaa 

caKcayjib- 

cnaa 

^eraHCKaa 

KyTaHCy- 

jiaKCKan 

BHJIHK- 

THHCHaa 

Pinaceae 

Picea tasaranica sp. nov. (pollen) 

+«0 3 

<i 




P. alata sp. nov. (pollen) . . . 

— 

+ 

+ 

+ 

— 

P. ceKijHH Eupicea W i 1 1 k m. . . 

— 

— 

+ 

+ 

+ 

Cedrus laxireticulata Zauer 
(pollen) 

+flo 10 

+HO 10 

— 

— 

— 

C. piniformis sp. nov. (pollen). . 

— 

5—12 

— 

1 — -5 

0—1 

C. longisaccata sp. nov. (pollen) 

8—10 

0-1 

0—1 

0—1 

— 

C . Janschinii sp. nov. (pollen). . 

+AO 5 

2—20 

0—25 

— 

— 

C. pusilla Zauer (pollen) . . . 

+ 

0—10 

0—12 

1—3 

— ' 

C. aff. libani Loud 

— 

— 

0—1 

+ 

— 

C. aff. deodara Loud 


— 

— 

<10 

— 

C. aff. atlantica M a n e 1 1 i . . . 

— 

— 

0 

+ 

— 

Poa Pinus (cyMMapno) 

60—85 

40—50 

30—80 

50—80 

40—60 

Pinus ceKijHH Cembrae Shaw. . 

20—40 

5—25 

5—60 

20—30 

<25 

P . aff. koraiensis S i e b. et 

Z u c c 







1—10 

1—10 

P. sibiriciformis sp. nov. (pollen) 

+ 

__ 

— 

— 

— 

Pinus protocembra sp. nov. 
(pollen) 

5-15 

5-15 

5—12 

8—13 

5-15 

P. ceKijHH Strobus Shaw. . . . 

0—20 

10—30 

<20 

<20 

<20 

P. strobiformis sp. nov. (pollen) . 

— 

— 

— 

— 

+ 

P. peuceformis sp. nov. (pollen) . 

— 

+ 

+ 

+ 

+ 

P. exelsaeformis sp. nov. (pollen) 

— 

+ 



+ 

* 

P. ponder osaeformis sp. nov. 
(pollen) 

+ 

— 

— 

— 

— 

P. bicornis sp. nov. (pollen) . . . 

+ 

+ 

— 

— 

■ 

P. minutus sp. nov. (pollen). . . 

— 

— 

— 

+ 

+ 

P. taedaeformis sp. nov. (pollen) 

— 

<20 

<10 

+«0 20 

+«o 20 

CeKijHH Australes Loud. 

Pinus singular is sp. nov. 
(pollen) 

<10 

<5 

<10 

>10 

<10 

Pinus banksianaeformis sp. nov. 
(pollen) 

10—20 

0—1 

0—1 

0—1 

0—1 

P. halepensiformis sp. nov. 
(pollen) 

+ 

— 

— 

— 

5—35 

P. ceKijHH Eupitys Spach. . . 

0 — 5 

0-5 

0—5 

1—32 

Tsuga crispa sp. nov. (pollen) . . 

“ 



0 — 5 

0 — 5 

Taxodiaceae 

Sciadopitys tuberculata sp nov. 
(pollen) 



+ 

+ 

-f 

Sequoites sp 

+ 

+ 

+ 

+ 

+ 

Sequoia semperviriformis sp. nov. 
(pollen) 

— 

<5 

<5 

<5 

<5 
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T a 6 n m a 1 (onomaHHe) 



| Cbhtli no A. JI. 

flHfflHHy H JI. H. OOpMOSOBOtt 

rojioceMeflHtie 

racapan- 

CKaa 

cancayjib- 

cnaa 

neraHCKan 

KyTaH6y- 

JiancKaH 

THHCKaH 

Taxodiaceae 






Taxodites sp 

Taxodium aff distichum L. 

+ 


+ 

+ 

+ 

(Rich.) 

— 

— 

5—12 

5—15 

5—12 

Cupressacites (pollen) 

Cupressaceae 

Ephedraceae (cyMMapao) 

+ 

0—5 

+ 

+«0 30 
+«o 5 

+ 

20-60 

+ 

+ 

15-60 
+A° 5 

+ 

; 5 — 25 
0—5 

Gnetaceae 





_ 

__ 


Gnetumites sp. (pollen) 

<5 

<5 

0—5 

f 



* IIpoi^eBTHoe coflepmaHHe rojioceMeHHbix cyMMapHO flaHO no OTHomeHHio k oOmeft cyMMe coc^m- 
TaBHux iibijibneBbix h cnopoBux sepcH. l^H^pu, oOoaHaqaiomne cojjepmaHHe OTflCJibHbix bhaob, AaHH 
b npoaeHTax no oTHomemno k cyMMe roJioceMeHHux. 

** 3Han -f oOoBHaqaeT npucyiCTBHe b bha 6 eflHHHiHux HaxoaoKj anan — oOoaHanaeT o Tcy tctbhc . 


(pollen)], KOTopLie He hmciot aHanoros cpe^H nbuibijiii coBpeMeHHHx bhaob 
pofla Cedrus, 06inan cyMMa hx He npeBbimaeT 10% . Poa Picea D i e t r. 
(Taione He 6ojiee 10%) npeACTaBjieH hobhm bhaom P. tasaranica sp. nov. 
(pollen), BnepBHe BUAejieHHHM H3 OTjiomeHHH TacapaHCKOH cbhtli. HHor^a 
BCTpenaioTCfl He onpeAejieHHtie ao BHAa eAHHHHHtie nujibneBLie 3epHa Ketelee- 
rian Abies . nmibB;a poAa Tsuga OTcyTCTByeT. PeAKO, o6hhho He 6ojiee hom 
5 — 10%, BCTpenaeTca ntuiBija ceM. Gupressaceae, Taxaceae [Torreyaites 
sp., Taxus cuspidataeformis sp. nov. (pollen)], Araucariaceae [Araucaria 
elegans sp. nov. (pollen)], Gnetaceae Gnetumites sp. (pollen)] h Podocarpaceae. 
CoAepjKaHHe nocjieAHero b cneKTpax TacapaHCKOH cbhtbi Oojibme, ne m bo 
B cex ocTajitHHx cBHTax (ao 12%). CeM. Podocarpaceae npeACTaBjieHO He- 
ckojibkhmh BHAaMH poAa Podocarpus L. H e r i t. [P. nageiaformis sp. nov.) 
(pollen) H AP-1, HHJIBna KOTOpbLX OTJIHHaeTCH pHAOM npH3HaKOB OT nUJIBAH 
coBpeMeHHLix bhaob 9Toro poAa n oahhm bhaom poAa Dacrydium [ D . elatu - 
miformis sp. nov. (pollen)]. B cneKTpax caKcayjabCKoia cbhtli poA Pinus 
cyMMapHO npeACTaBjieH 40 — 50%. O aho b peMeHH o 3HaHHTejibHO CHHjKaeTCH 
coAepacaHne nmibiqj Pinus ceKijHH Cembrae (5 — 25%), npeACTaBjieHHOH b 
ochobhom, TaK me Kan h b TacapaHCKOH CBHTe Pinus protocembra sp. nov. 
(pollen) — 5 — 15%. B cneKTpax H3 caMBix BepxHHx ropn30HTOB cbhtli BCTpe- 
naeTCH Hmibija, necnojibKO HanoMHHaiomafl P. koraiensis h P. cembra, orae- 
ceHHHe npn noAcneTe k ceKijHH Cembrae. CeKijHH StrobusnpeACTaBjiena 3 na- 
HHTenbHO 6orane, neM b TacapaHCKOH CBHTe (ao 35%). B hhhchhx ropH30HTax 
cbhth BnepBbie noHBjiHeTca nmibija, noAo6Haa Pinus exelsa W a 1 1., — 
Pinus exelsaeformis sp. nov. (pollen), P, peuceformis sp. nov. (pollen) h 
P. taedaeformis sp. nov. (pollen). 06m,ee coAepmanHe nmibitLi poAa Pinus 
b cancaynbCKOH CBHTe aobojibho nocroHHHO h KOJie6jieTCH b npeAOJiax ot 
40 ao 50%. Poa Cedrus b caKcayjibCKOH CBHTe npeACTaBjieH uhtbio BHAaMn: 
Cedrus Janschinii sp. nov. (pollen) — 2 — 20%, C. pusilla Zauer (poP- 
len) — 0— 10%, <?. piniformis sp. nov. (pollen) — 5— 12% . C . laxireticulata 
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Zauer (pollen) — okojio 10% h C. longisaccata sp. nov. (pollen) — eflH- 
hhhho. 3Ha^HTejibHO yBejiOTHBaeTCH KonnaecTBo nHjibn;H ceM. Cupressaceae 
(okojio 30%) n BnepBue OTMeaeHa nHJibija Taxodiaceae, npHHaAJiejKamaa, 
no-BHAHMOMy, poAy Sequoia. CpeAH nHJibn;bi ceM. Podocarpaceae TaKJKe Bnep- 
Btie noflBjiflioTCH xpa hobhx bhab: Podocarpus andiniformis sp. nov. (pol- 
len), P . sellowiformis sp. nov. (pollen) h Podocarpites gigantea sp. nov. (pol- 
len). 06m.ee coAepasaHHe nHJibijH com. Podocarpaceae He npeBHmaeT 12%. 
B BepxHHx ropH30HTax cbhth BnepBHe noaBjiaeTca nfcijiBna Ginkgo (MeHee 
5%), bo3mo>kho, Ginkgo aff. biloba . B o6meM cneKTpH caKcayjibCKOH cbhth 
6ojiee 6eAHH hhjibaoh rojioceMeHHux, aeM cneKTpH TacapaHcnne, ho 6oraae 
B BHAOBOM OTHOmeHHH H XapaKTepH3yiOTCH OTHOCHTeJIbHO 60JIbIHHM HHCJIOM 
hobhx bhaob, KOTopae He BCTpenaioTCH b cneKTpax npeAHAymHX cbht. He- 
CMOTpa Ha 3to, cneKTpH TacapaHCKOH h caKcayjibCKOH cbht (JjiopHCTHaecKH 
6jih3kh MeatAy co6oh. IIpeACTaBjiflioT ohh <£jiopy TponnaecKyio (hjih cy6Tpo- 
nnaecKyjo) h BKjnoaaioT npeACTaBHTejien tbkhx ceMeacTB, KOTopne hhhg o6h- 
TaioT b TponHHecKHXH cy6TponHaecKHx mnpoTax loaoioro nojiymapna, a, cyAH 
no apeanaM hx cospeMeHHoro pacnpocTpaHeHHH, HMeioT ApeaHee nponcxojK- 
AeHHe, enje ot roHABaHCKoa <|>jiopH [ceM. Araucariaceae h Podocarpaceae 
c poAOM Dacrydium , poA Torreya ( Torreyaites ), Pinus protocembra sp. nov. — 
bha, 6jih3khh k P . Haploxylon , oTMenaioiAHHca b cneKTpax HHjKHero Mena m 
b 6onee ApeBHHx oTJiojKeHHax, poA Gnetum h ceM. Cycadaceae h ap-1 

B Bepxax caKcayjibCKOH cbhth o6Hapy>KeHa nHjibija Ephedra . IloHBjieHHe 
nHjiLAH Ephedra coBnaAaeT c o6HJineM hhjilah TpaBHHHcrax pacTeunn h 
KyCTapHHHKOBHX KCepO^HTOB B KOMnJieKCe nOKpHTOCeMeHHHX, HTO KOCBeH- 
hhm o6pa30M yKa3HBaeT Ha ycnneHne apnAnocTH KJiHMaTa h Ha Hajinane ny- 
CTHHHHX aCCOAHanHH (B03M0JKH0 , Ha JIHTOpaJIHX MOpn). 

CneKTpH neraHCKOH cbhth 3HaaHTejibHO OTjinaaiOTc h ot cneKTpoB otjiojkc- 
HHH TacapaHCKOH H CaKCayjIBCKOH CBHT. BH3BaHO 3TO 3HaHHTeJIbHHM H3Me- 
HeHneM KJiHMaTnnecKHx ycjioBHH(HeKOTopoe noxonoAaHHe h yBejinaeHHe BjiajK- 
hocth) h HacTynneHHeM hoboh Han6ojiee hht6hchbhoh TpaHcrpeccnn Mopn. 
B CBH3H C 3THM H3M6HHJICH H paCTHT6JIbHHH HOKpOB OKpy>KaiOHl,eH CymH. 
CoAepjKaHHe nnjibijH pa3jraaHHx bhaob poAa Pinus b aeraHCKnx cneKTpax 
HepaBHOMepHO h KOJie6jieTca ot 30 ao 80%. B hhjkhhx ropH30HTax cbhth 
KOJ ieSaHHH pe3KO BHpajKeHH, b BepxHHx — hact nocTeneHHoe yBejiHaenne — 

ot 40 ao 80% . 

He ocTaHaBjiHBaacb Ha nepeancjieHHH npon;eHTHoro coAcp>KaHHH nHJibAH 
pa3jiHHHHx bhaob xbohhhx h npoanx ronoceMeHHHx , BCTpeaeHHHx paHee 
b cneKTpax caKcayjibCKOH cbhth h noBxopaioniiHxcH b cneKTpax TacapaHa/ 
OTMeTHM, hto b aeraHCKnx cneKTpax BnepBHe noaBjiaeTca nHjibija 6ojioTHoro 
(?) KHnapnca ( Taxodium distichum) h ycTonanBO yAepjKHBaeTca ot cpeAHHx 
ropH30HTOB ao BepxoB aeraHCKOH cbhth. B BepxHHx ropn30HTax noaBjiaeTca 
nHjibna Cedrus aff. libani h C. aff. atlantica. Bhah, BCTpeaaBnraeca b Ta- 
capaHCKOH CBHTe, TaKH<e BCTpenaiOTca h b aeraHe. 06m;ee KonnaecTBO nHJibijbi 
Cedrus B03pacTaeT b BepxHHx ropH30HTax cbhth ao 25%. y BejinanBaeTca 
coAepjKaHHe nHJibijH poAa Picea (ao 12%), cpeAH KOTopoa noaBjiaeTca hhjib- 
n;a, 6jiH3Kaa k nnabne coBpeMeHHOH ejin. 3HaanTejibHO yBejinaHBaeTca kojih- 
aecTBQ nnabAbi ceM. Ginkgoceae (ao 10%) h b to jne BpeMa ncae3aioT' Dacry- 
dium h Podocarpus sellowiformis sp . nov. (pollen). B o6m,eM b cneKTpax aeraH- 

CKOH CBHTH 3aMCTHO npeo6jiaAaHHe ApOBHHX CpeAH3eMHOMOpCKHX $opM H 
npHMecb (|)opM, HAymnx, no-BHAHMOMy, H3 a3naTCKHX ijeHTpoB. 

BnepnoA OTJiojKeHna aeraHCKHx tjihh Ha KnprH3CKOM MaTepHKe, ho-bhah- 
MOMy, HaaanH pacnpocTpaHHTbca CMeniaHHHe Jieca c yaacTneM b BHAe npHMecn 
yMepeHHoro JiHCTonaAHoro KOMnneKca c o6nimeu xbohhhx AopeBi>eB, aacTbio 
(nan Picea h HeKOTopne bhah coceH) BxoAHBnmx b cociaB CMemaHHHx necoB, 
aacTbio 3acejiaBmHX noBHmeHHHe oSnTaHHa Ha KpHCTajuinaecKOM MaccHBe 
Ka3axcKoro Haropba. B noHHHceHHHx o6HTaHnax naaajin pa3BHBaTbca dih- 
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pOKOJIHCTBeHHHe H XBOHHO-IHHpOKOJIHCTBeHHUe JieCa, B HpefleJiaX KOTOpHX 
CpeAH OOJIOTHCTHX BOAOeMOB Haqa.l CejIHTbCH 60JIOTHHH KHnapHC (eflHHHHHHe 
HaXOAKH). 

HerancKHe cneKTpH CeBepHoro IlpHapajibH oTjimaioTCH SoJitmaM kojih- 
HeCTBOM KCepO(J»HTOB, qTO, IIO-BHAHMOMy, oSyCJIOBJIHBaeTCH TeM, aTO cyma, 
apHMUKaBraaa c BocTona k CeBepno-IIpHapajibCKOMy Mopio, b ochobhom bxo- 
AHJia b npeAeau TypKMGHCKOH Kcepo^HTHoa npoBHHAHH IIojiTaBCKOH o 6 n., 
KOTopyio BbiAejiaji ajih naaeoreHOBOH pacTHTejibHOCTH CpeAHea A3hh (ceBep- 
HEie 6epera Mopa Terac) E. n. Kopobhh b 1935 r. 

KoHTHHeHTaabHue otjio5kghhh CeBepHoro Ilpaapaaba o6hhho coAepatai 
aeSoabnioe kojihhgctbo nujibnibi a cnop, 3a a c k . no a 0 1 1 11 c m otaojibhux ropa- 
3 ohtob c pacTaTeabHHMB ocTaTKaMH, Tpyxoa a ciBo.iaMn pacTeHaa, rAe yAaeT- 
ca BHAeaaTb orpoMHoe KoaaaecTBo nujibau caMoro pa 3 Hoo 6 pa 3 Horo cocTa- 
Ba, 3 HaHHTejibHO oraHHaiomerocfl ot cocTaBa cneKTpoB ueraHCKoii 
CBHTH. 

IlmibBia rojioceMeHHBix Boobme h pa 3 JiHHHHX bhaob pofla Pinus b nacT- 
hocth npeoGjia^aeT b cneKTpax nepBon cbhth (KyTaHbyjiaKCKon) h 3Hawrejib- 
ho npeBHmaeT oTHOCHTejibHoe coAepncaHne ee b cneKTpax Bcex ocxajibHHX 
cbht MopcKoro h KOHTHHeHTajibHoro naneoreHa CeBepHoro IIpnapajibH, KpoMe 

C3MHX BepXHHX T0pH30HT0B HeraHCKOH CBHTH. 

Pa3Hoo6pa3ne bhaob po#a Pinus , a TaKnce po^a Cedrus — 3HawrejibHO. 
KpoMe 12 onpeAejieHHbix bhaob Pinus , b cneKTpax mhoto pa 3 jiHHHHX pa3HO- 
BHAHOCTeft oahhx h rex me bhaob. Poa Pinus npeACTaBjieH BHAaMH P . exelsae- 
formis sp. nov. (pollen), P. peuceformis sp. nov. (pollen) cemjHH Taeda 
S p a ch., cpeAH npeACTaBHTejien KOTopon BnepBHe nonBjraeTcn MejiKan 
nujibAa, onpeAejieHHan KaK P. minutus sp. nov. (pollen), P. ceKijHH Austra- 
les Loud., ceKAnn Banksia M a y r., cemjHH Cembrae Spach., npeA- 
CTaBjieHHOH BHAaMH P. protocembra sp. nov. (pollen), P. aff. koraiensis 
S i e b. et Z u c c. Ilpon;eHTHoe coAepacaHne bhaob, npHHaAJie>Kaiu;HX k cen- 
h;hh Cembrae, b ocobeiraocTH Pinus aff. koraiensis , — 3 HauHTejibHO. Otmc- 
neHO 6ojibmoe KOJinnecTBO (ao 30%) nHJibijH Pinus ceKpnn Eupitys. Tanoe 
pa 3 HOo 6 pa 3 He iihjilijh poA& Pinus cocTaBjmeT OTjiHHHTejibHyio nepTy Bcex 
cneKTpoB KyTaH6yjiaKCKOH cbhth. Poa Cedrus b KyTaiiSyjiaKCKOH CBHTe no- 
nojiHfleTcn bhaom Cedrus aff. deodar a. 06nj;ee coAcpncaHHe nHJibijH Bcex 
bhaob Cedrus aoxoaht b hhjkhhx ropH 30 HTax ao 18%. 

B bojiee bhcokhx ropH 30 HTax nnjibija poAa Cedrus ynte He npeBHmaeT 
5 — 8%. JJpeBHHe bham — C. pusilla Zauer h C. piniformis sp. nov. 
(pollen) — BCTpeneHH eAHHHHHO. 

B cneKTpax KyTaHSyjiaKCKOH cbhth BnepBHe nonBJiHeTcn nHJibn;a poAa 
Tsuga ( Tsuga crispa sp. nov.). CoAepjKanne nHJibn;H Taxodium KonebneTcn 
b npeAenax ot 5 ao 8% b BepxHHx ropn30HTax h AOcraraeT 15% b hhhchhx 
ropH 30 HTax cbhth. B hhjkhhx me ropnaoHTax C 0 Aep>KHTCH HHJibn;a Ephedra 
(ao 2%) h oTMenaiOTCH eAHHHHHtie HaxoAKH Dacrydium sp. (?) [bo 3 mq>kho, 
D. elatumiformis sp. nov. (pollen)]. Boo6me coAepncaHHe nnjibi^H 
ceM. Podocarpaceae 3HawrejibHo CHmKaeTca no cpaBHeHHio co cneKTpaMH 

MOpCKHX OTJIOJKeHHH. 

TaKHM o6pa30M, cocTaB nHJibAH ronoceMeHHHx KyTaHSyjiaKCKOH cbhth 
npeACTaBneH 3HaaHTejibHO 6oJiee yMepeHHHM komujickcom, aeM b cneKTpax H3 
MopcKoro naneoreHa. BnnaAeHHe paaa bhaob Podocarpus , Cedrus h ceM. 
Araucariaceae, noHBJieHne nHJibijH Tsuga h 3HaaHTejibHoe yaacTHe Taxodium 
h Pinus ceKAHH Cembrae coBnaAaeT c o6oram;eHHeM cneKTpoB nHjn>n;oH mn- 
pOKOJIHCTBeHHHX JIHCTOHaAHHX paCTCHHH H CepeJKKOABeTHHX, B OCoSeHHOCTH 
poAa Alnus. 9to CBHAeTenbCTByeT o pacnpocTpaHeHHH mnpoKOJiHCTBeHHHX 
JieCOB no nOHHHeeHHHM oSHTaHHHM, a TaKJKe rOBOpHT 0 HaJIHHHH 03epH0- 
6ojiothhx BOAoeMOB c 3apocjiHMH 6ojioTHoro KHnapnca h SoJibmnM KOJinaecT- 
bom npn6pe>KHOBOAHHX n norpy>KeHHHX pacTeHHH. 
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Ha noBMffleHHUx MecTax pacnpocTpaHHJincb xBOHnne h CMemaHHHe 
mapoKOJiHCTBeHHHe jieca, coxpaHHBmHe 6ojibmoeTOCjio cydxponHHecKnx bhaob, 
o neM CBHAeTeitbCTByeT 6ojibmoe ynacrae pa3jiHBHHx bhaob nHJibijH Cedrus , 
Sequoia h mhothx bhaob poAa Pinus. 

OAHano perpeccnpyiomee Mope ocBo6o>KAano 6ojibmHe npocTpaHCTBa 
cymn, KOTOpHe 3aCeJIHJIHCb TpaBHHHCTHMH H KyCTapHHHKOBHMH KOMDJieKCaMH 
c jie6eAOBHMH, Zygophyllaceae n Ephedra. 3th nonynycTHHHHe accoAHan,HH 
HHTopajiea naneoreHOBOH cymn, bo3mo;kho, h 6hjih MecTOM, rAe B03HHKaJia 
npeAKH Tex o6ihhphhx no nyny cthhhhx n;eH030B, KOTopne npencTaB- 
jihiot ochobhoh $oh JiaHAma(|>Ta coBpeMeHHoro CeBepHoro IIpHapajibH. 

CneKTpbi hhjihkthhckoh cbhtli b o6m;eM MeHee 6oraTH nbiJibAOH ranoce- 
M6HHHX, HO BHAOBOe COAepHtaHHe HLIJIbAH pOAa Pinus B HHX OCTaeTCA HOBTH 
TaKHM >«e pa3HOo6pa3HHM. 3Aecb BnepBHe noaBjineTCH nbuibija, BecbMa 6 jih 3- 
nan k Pinus silvestris L., a Tan>Ke BnepBHe OTMeneHa HaxoAKa P. strobiformis 
sp. nov. (pollen) h mhoto HHjibijH P. singularis sp. nov. (pollen); npoAOJi- 
HtaeT b eAHHHHHHX 3K3eMnjiapax BCTpenaTbcn P. minutus sp. nov., KOTOpan 
BnepBHe noflBHJiaeb b cneKxpaxKyTaHSyjiaKCKon cbhth. B to me BpeMfl nHJibna 
poAa Cedrus npeACTaBJiena ropa3AO cjiaSee. OnoHnaTejibHO BHnaAaioT bhah 
Cedrus longisaccata , C . Janschinii , C . piniformis , C. pusilla h AP-, KOTopne 
AOMHHHpoBaJin b cneKTpax MopcKoro oJinroneHa h enje eAHHHHHO BCTpena- 
jincb b KyTaHSyjiaKCKHX. CeM. Podocarpaceae npeACTaBJieHo AByMfl BHAa^rn 
poAa Podocarpus. Hcne3Jia nHjibija Podocarpus kazakhstanica , P. gigantea h 
Dacrydium . H3 cneKTpoB TatoKe BHnajin bhah Araucariaceae, Gnetales 
( Gnetumites ) h Ginkgo. IlHJibna Taxodium aff. distichum L. (Rich.) 
BCTpenaeTcn bo Bcex cneKTpax b npeAenax 12%, BMecTe c Tsuga y Picea h 
Taxus (bo3mo>kho, Taxus baccataeformis — bha nnjibijH, He BCTpenaiomHHCH 
b cneKTpax donee hh3Khx ropn30HTOB). 

CyAH no npHcyTCTBHio nbuibn;H Ephedra , KOTopan cnopaAnnecKH noHBJinex- 
Cfl B pa3JIHB!HHX T0pH30HTaX HHJIHKTHHCKOH CBHTH, HO-BHAHMOMy, BHe 3aBH~ 
chmocth ot mnpoKoro pacnpocTpaHeHHH jiecoB no aojihhbm peK (no dohh- 
H^eHHHM 3amnmeHHHM MeCTOOdHTaHHHM, B paHOHaX C nOBHffleHHHM peJIbe- 
<Jjom), Ha no6epe>KbHx cojiOHOBaTOBOAHHX 6acceiraoB h 03ep h H;a Me^KAypen- 
hhx nnocKHx npocTpaHCTBax HMejiH ninpoKoe pacnpocTpaHeHne orapHTne 
acconnannH. 06 3tom TaK me roBopHT 6ojibmoe ynacTHe nnjibn;H TpaBHHHCTnx 

H KyCTapHHHKOBHX BHAOB pa3JIHHHHX KCepO^HTOB, MHOTHe BHAH KOTOpHX 
OTMeneHH b cocTaBe cnopoBO-nHJibijeBHx cneKTpoB. 

K cojKajieHHio, Hanin HccjieAOBaHHH He npocTHpaioTcn Bume hhjihkthh- 
CKOH CBHTH, TaK KaK npo6H, OTo6paHHHe H3 BepXHHX CBHT KOHTHHeHTaJIb- 
Horo ojinroneHa h H3 apaJibCKnx cnoeB, 0Ka3anncb HenHjibijeHOCHHMH. 


HABJIOAAPCKOE nPHHPTbimbE 

CneKTpH MOpCKHX H KOHTHHeHTaJIbHHX OTJIOHteHHH B HaBJIOAapCKOM IIpH-, 
HpTbunbe b o6in;eM 3HanHTejibHO SeAHee nnjibn;oH roJioceMeHHHX, neM oahobo3- 
pacTHHe cneKTpH b CeBepHOM npnapajibe, npnneM nHJibija pacnpeAejineTca 
ot cbhth k cBHTe HepaBHOMepHO (Tafrn. II). Han6ojiee 6oraTH nHJibijoH rojio- 
CeMeHHHX cneKTpH KOHTHHeHTaJIbHHX OTJIOJKeHHH, TAG o6mee KOJIHHeCTBO ee 

Aoxoaht ao 75 — 80%. B cneKTpax mopckhx OTjiojKeHHH coAepHfaHne mumpi 
roJioceMeHHHX KOJiedJieTCH o6hhho b npeAenax ot 10 ao 60%, b neraHCKnx 
cneKTpax He noAHHMaeTCH BHme 30% h b cneKTpax ohokoboh cbhth h b neji- 
naneoAeHOBHx otjiokchhhx, 3ajierajomHX hoa rnayKOHHTOBOH cbhtoh, — 
He BHme 60%. 

rpy6aa cxeMa, HaMenaiomiaHCH b pe3ynbTaTe aHajiH3a H3MeH8HHfl nponeHT- 
Horo coAepncaHHH o6ineH cyMMH rojjoceMeHHHx no BepTHKann, AeTajiH3HpyeT- 
ch npn aHann3e nx cocTaBa. ^jih hhhchhx ropH3OHT0B naneorena (Men- 
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TaOjinqa 2 


PacnpeAejieuHe nbuibnu rojioceMeHHwx b mopckhx h KonTHiieuTajibHwx ot.io/Kchhhx KaHHoaon b IlaBJio^apCKOM IIpnapTMiiibe 
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oo Ta'fijiHiia 2 (npoAOjiiKeiraej 






CBHTbl no K. B. HHKH^OpOBOa 
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Pinaceae 
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4a o 10 

4ao 15 

0-5 

4 AO 2 

— 

— 

— 

— 

— 

— 

P. schrenkianaeformis sp. nov. (pollen) . . 

— 

— 

— 

4 AO 5 

— 

4 AO 8 

— 

— 

__ 

— 

P. alata sp. nov. (pollen) 

— 

— 

— 

4 

4 

4 

— 

----- 

— 

— 

Poa Cedrus (cyMMapHo) 

5—28 

+ AO 12 

4 AO 8 

0—5 

0—3 

— 

4 

4(?) 

— 

— 

Cedrus alf. deodara Loud 

4 

4 

- 

— 

4 

— 

— 


— 


C. laxireticulata Z a u e r (pollen) 

4 

- 

— 

— 

— 

— 

_ 

— 



— 

C. piniformis sp. nov. (pollen) 

— 

4 

0—8 

— 

4 

— 

— 

— 

— 

— 

C. Janshinii sp. nov. (pollen) 

4 

45 

— 

— 

— 

— 

— 

— 

— 

~ 

C. pusilla Z a u e r (pollen) 

5—25 

4ao 5 

— 

— 

— 

— 

— 

— 

— 

— 

C. parvisaccata sp. nov. (pollen) .... 

4 

— 

4 

4(?) 

— 

— 

— 

— 

— 

— 

C. aff. libani Loud 

4(?) 

5 

— 

4 

— 

— 

— 

— 

— 

— 

C. longisaccata sp. nov. (pollen) 

+ 

5 

— 

— 

— 

— 

— 

— 

— 

— 

Poa Pinus (cyMMapHo) 

0—18 

5—28 

10—60 

50-80 

35—55 

40 

4 

25 

<10 

<10 

Pinus ceKijHH Gembrae h P. cembraeformis 
sp. nov. (pollen) 

+flO 18 

<5—20 

<5-22 ! 

10—18 

4 Ao 10 

43 

4 


12 


P. aff. koraiensis S i e b. et Z u c c 



4 

0-5 

4 

4 

4 

+ 1 

— 

— , 
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T a 6 ji h n a 2 (npo/jojuKemie) 



j Cbhtu no K. B. HHKm&opOBOii 

rojioceMeHHue 

noarjiay- 

KOHHTOBaa 

onoaoBan 

qerftH- 

CKaa 

nepBaa 

BTopaa 

qeTBep- 

Taa 

apajibCKaa 

naBjiojiap- 

CKaa 

Q 

COBpeMCH- 
Hhie OTJIO- 
WeHHH 

P. sibiriciformis sp. nov. (pollen) .... 




+ 

+ 

+ 





P. protocembra sp. nov. (pollen) 

P cenijHH Strobes n P. strobiformis sp. 

+ AO 18 

+ AO 8 

0-5 


+ AO 5 


— 

— 


— 

nov. (pollen) 

0—5 

0-5 

0—50 

AO 8 

— 



+ 

<5 

<1 



P. peuceformis sp. nov. (pollen) 

+ 

— 

0—8 

2—15 

+ AO 5 

0—5 






P. exelsaeformis sp. nov. (pollen) .... 

. — 

— 

-f AO 5 

2—5 

+ AO 20 

+ AO 15 








P. cenijHH Paracembrae 

+ 

— 

— 

1-5 





__ 



P. gerardiformis sp. nov. (pollen) .... 

+ 

— 












_ 


P. longifoliaformis sp. nov. (pollen) . . . 

— 

— 

+5 

+5 

+ AO 10 







__ 

__ 

P. ceKnnn Pseudostrobus 

<5 

+ AO 10 

5—10 








__ 

__ 


P. ponder osaeformis sp. nov. (pollen) . . . 

— 

0—10 

+ AO 5 

— 







__ 

__ 


P. bicornis sp. nov. (pollen) 

— 

+ 

— . 







__ 




P. minutus sp. nov. (pollen) 

— 

— 

<10 

<5 

+(?) 







. 

P. cenitHH Taeda . .... 

— 

+ 

0—10 











P. taedae' t ormis sp. nov. (pollen) .... 

— 


— . 

— 

+ 






_ 


P. ceKnnn Australes h P. singularis sp. 

— 

— 

+ AO 10 

_ 

+10 





_ 

_ 


P. nov. (pollen) cenijHH Banksia] 

— 

— 

+ AO 18 

+ Ao 2 










P. banksianaeformis sp. nov. (pollen) . . . 

+ 

— 


_ 

+ 








P. protosilvestris sp. nov. (pollen) .... 

— 

— 

0—12 

2—12 




— 

+ 



P. aff. silvestris L 

P. silvestris L 

Tsuga aff. canadensis (L.) Carr. .... 

— 


- 

+ 

+ 

<5 


1 1 + 

+ 

+ 

+ 

+ + 

T. crispa sp. nov. (pollen) ..... 

— 

— 

+ (?) 

<5 

+ 



+(?) 

+ 



T. torulosa sp. nov. (pollen) 



+ 

+5 

+ 

+ 




— 
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T a 6 ji hij a 2 (oKcraqaHHe) 


rojioceMeHHhie 

Cbhth no K. B. HHKB<|>opoBoft 

nOflrjiay- 

KOHHTOBaH 

onoKOBaa 

neraH- 

CKan 

nepBan 

BTopan 

qeTBep- 

Taa 

apaJibCKan 

naBJionap- 

cnaa 

Q 

coBpeMeH- 
Hhie OTJIO- 
HteHHH 

Taxodiaceae 











Sciadopitys tuberculata sp. nov. (pollen), . 

— 

— 

+ 

+(?) 

— 

+ 

— 

— 

— 

- 

Sequoia semperviriformis sp. nov. (pollen) . 

+ 

— ' 

4—18 

2—7 

— 

— 

— 

— 

— 

— 

Taxodiumites sp. (pollen) 

0—3 

0 — <5 

— 

• — 

— 

— 

— 

— 

— 

— 

Taxodium aff. distichum L. (Rich.) . . . 

— 

— 

4—44 

5—30 

+ AO 5 

<5 

— 

5—8 

— 

— 

Cunninghamia aff . lanceolata Lamb.. . . 

— 

— 

— 

+ 

— 

— 

— 

— 

— 

— 

Cupressaceae n Cupressacites 











Thujaites sp. (pollen) 

— 

— 

+ 

+ 

— 

— 

— 

— 

— 

— 

Cupressites sp. (pollen) . . . 

+ 

+ 

+ 

+ 

4- 

— 

— 

— 

— 

_ 

Chamaecyparites sp 

+ 

+ 

+ 

+ 

+ 

4- 

— 

__ 

— 

— 

Welwitschiacites ... • 

— 

+ 

— 

— 

— 

— 

- 

— 

- 

— 

W elwitschiacites protomirabilis sp nov. 











(pollen) 

+ 

— 

— 

— 

— 

— 


— 

— 

— 

Ephedraceae (cyMMapHo) 

+ 

- 

<10 

4- 

+ 

+ 

25 

26 

22 

<30 

Ephedra eocenipites Wodh 

+ 

— 

— 

— 

— 


— 

- 

— 

— 

E. aff. Przewalskii Staph 

— 

— 

— 

— 

+ 

— 

— 

— 

— 

— 

E. aff. distachya *L 

— 

— 

— 

— - 

4* 

+ 

— 

— 

— 

— 

E. aff. intermedia Sc hr 

_ 

— 

— 

— 

— 

+ 

4- 

4- 

+ 

+ 

Ephedrites trinata sp. nov. (pollen) . . . 

— 

— 

- 

+ 

— 

— 

— 

— 


— 

Gnetaceae 











Gnetumites sp. (pollen) 



+ 

+ «o5 








* CoflepmaHHe nhijn>nu rojioceMeHHUx jiaHO b npoueirrax no oTHornemiK) k o(5mett cyMMe cocntrTaHHUX aepen nuntnu h cnop. CoaepHtaHHe nasmoro anna aaHO b npo- 
neHTax no OTHomennio k cyMMe rojioceMeHHUx. 
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naaeoreHoime cneKTpLi) IlaBnoAapcKoro IIpHHpTHinbH xapaKTepHO HaHSoabmee 
coAepacaHHe nuatiju Tannx ceMencTB h poaob roaoceMeHHHx pacTeHHH, ko- 
Topue b cneKTpax oanroneHa y me arpaioT noAHHHeHfiyio poai> nan coBepmeH- 

HO HCHe3aiOT ($nr. 6). 

HanSoaee pa3Hoo6pa3HO npeACTaBaeHa b npHHpTHmcKHx cneKTpax nnabna 
ceM. Pinaceae, B.qacTHOCTH poA Pinus, pa3anHHtie bhah Kotoporo no BepTH- 
naan pacnpocTpaHHioTc h HeoAHHaKOBo. B Mea-naaeoreHOBHx cneKTpax 06- 
mee coAepntaHHe hujilah poAa Pinus He npeBHmaer 20% ot oSmero ancaa 
3epeH roaoceMeHHHx. Poa b ochobhom npeACTaBaeH He6onbmHM KoanaecTBOM 
bhaob ceKAHH Strobus S c h a w. h Cembrae S p a c h.; nocaeAHHH npeACTaB- 
aeHa oahhm bhaom Pinus protocembra sp..nov. ^pyrne ceKijHH npncyT- 
CTByioT cnopaAK^ecKH, cocTaBaan He 6oaee 1—3%. OTcyrcTByeT cen aha 
E upitys. 

Boaee oSnabHO npeACTaBaeH poA Cedrus , coAepacaHHe npeACTaBHTeaeii koto- 
poro AOCTnraeT 28%. B ochobhom poA npeACTaBaeH A B yMH bhabmh: Cedrus 
pusilla Zauer h C .parvisaccata Z a u e r c H63HaaHTeai>H0H npHMecbio C. laxi- 
reticulata Zauer, C» longisaccata sp. nov. (pollen). Poa Piceu npeACTaB- 
aeH oahhm onpeAenHMMM bhaom, He HMeiomHM aHaaoroB cpeAH nHabijH 
coBpeMeHHHx bhaob aToro poAa , — Picea tasaranica sp. nov. (pollen) h neSonb- 
hihm KoanaecTBOM nHAbijH Picea sp. 

Poah Tsuga, Abies h Keteleeria OTcyTCTByioT. 3HanHTeabHoe KoanaecTBO 
HHatAH ceM. Cupressaceae (50%) h Podocarpaceae (30%), KOTopoe b ochob- 
hom npeACTaBaeHO nnabnoH Dacrydium sp., Podocarpus (3 sp.), Phyllocla- 
dus? (bha He onncaH). Eahhhhho BCTpeaaioTCH nuanuKH Ephedra ( Ephedra 
eocenipites W o d.). 

TaKHM o6pa30M, cneKTpH Mea-naaeon;eHOBHx oTaoateHHH no CBoeMy co- 
daBy 3HaHHTeabHO OTannaiOTCH ot Bcex 6oaee MoaoAnx cneKTpoB noAaBaaio*- 
UJHM SoabHIHHCTBOM $OpM, HMeKHAHX CBOHX HpeAKOB en^e B MeaOBHX KOMnae- 
Kcax. EcancpaBHHTb 3th cneKTpH cneraHCKHMH, to pa3HHi*a 6yaeT BecbMa 3a- 
toeTHaa; co cneKTpaMH me H3 ohokoboh cbhth, hgcmotp h Ha 6oabraoe pasanane 
B COCTaBe, OHH HMeiOT H o6beAHHHK)mHe HX aepTH. 

B cneKTpax H3 ohokoboh cbhth TaKace npncyTCTByeT b cpaBHHTeabHO He- 
doabmnx KoanaecTBax nnabna poAa Pinus , npeACTaBaeHHoro b ochobhom 
ceKHHHMH Strobus h Cembrae, ho 3AeCb BnepBHe noHBaaioTCH eAHHHHHHe bhah, 
npHHaAaeacamne k cokahh Eupitys (?), noaHOCTbio OTcyTCTByiomeH b Mea- 
naaeoAeHOBHx cneKTpax. 

ITuabAH Cedrus necKoabKO MeHbme, aeM b cneKTpax Mea-naaeon;eHOBHx, 
HO B BHAOBOM OTHomeHHH poA npeACTaBaeH 6oraae. 3Aecb npHbaBaaioTCH 
eAHHHHHHe HaxoAKH Cedrus Janschinii sp. nov. (pollen). BoabmHHCTBo bh- 
Aob poAa Cedrus ne hmgiot aHaaoroB cpeAH coBpeMeHHHx . HanSoabmee ancao 
Bhaob h o6mee KoanaecTBo nnjitnn npnyponeHO k hhhchhm ropH30HTaM cbh- 
th. B BepxHHX ropH30HTax HaxoAKH nnabAH Cedrus eAHHHHHH, hto coBna- 
AaeT c HaxoAKOH nnabAH, hoaoShoh Welwitschia , c Welwitschites sp. Poa Picea , 
thk me KaK b Mea-naaeoAeHOBHx cneKTpax, npeACTaBaeH ToabKo bhaom Picea 
tasaranica sp. nov. (pollen). Tsuga no-npearaeMy oTcyTCTByeT . BcpeAHnx ro- 
pH30HTax ohokoboh cbhth o6Hapya<eHH eAHHHHHHe 3epHa, npHHaAaeHtamne 
ceM. T axodiaceae (no-BHAHMOMy , Sequoia ). JJhh hhhchhx ropH 30 HTOB onoKOBoii 
cbhth xapaKTepHO TaKJKe 6oabmoe KoanaecTBo (ao 50%) nnabAH ceM. Cupres- 
saceae h Podocarpaceae (ao 15%), cpeAH KOTopon BCTpeneHH o6n^ne c npna- 
paabCKHMH TacapaHCKHMH bhah: Podocarpites kasakhstanica sp. nov. (pollen), 
P. nageiaformis sp. nov. (pollen), Dacrydium elatumiformis sp. nov. (pollen), 
ceM. Araucariaceae f Araucaria elegans sp. nov. (pollen)], Agathis ovataefor - 
mis sp. nov. (pollen). 

CneKTpH onoKOBOH cbhth no cocTaBy hhabah roaoceMeHHHx xopomo 
conocTaBamoTCH co cneKTpaMH TacapaHCKOH h othbcth caKcayabCKOH cbht 
CeBepnoro IIpHapaabH. HaxoAKH ate b BepxHHX ropH30HTax ohokoboh cbhth 
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ntuiBn.H, hoao6hoh poAy Welwitschia , yKa3HBaeT Ha cymecTBOBanne pe>KHMa 
BJia>KHOCTH, cnocoScTBOBaBinero pa3BHTHio 6e3jiecHLix npocTpaHCTB, hto no- 
3BOJIHeT CHHXpOHH3HpOBaTB BpeMH OTJIOJKeHHH BGpXHHX T0pH30HT0B OHOKOBOH 
tojihi,h co BpeMeHeM (|)opMHpoBaHHfl caKcayjibCKOH cbhth. CneKTpH caKcayjit- 
CKOH CBHTH, eCJIH BCHOMHHTB o6mee OHHCaHHG (JjJIOpHCTHHeCKHX KOMHJieKCOB, 
coAepjKaT 6ojibmoe hhcjio pa3jiHHHHx bhaob hhjilah nycTHHHHx pacTeHHH 
h KycTapHHHKOBHx y3KOJiHCTHHx Kcepo^HTOB H3 ceM. Myrtaceae h ap*> 
o neM hoapo6ho HanncaHO aBTopoM b cneiptajibHOH paSoTe (3aKJiHHCKaa, 

1953 8 ). 

CneKTpH neraHCKHX otjiojkghhh 3HanHTejibHO OTjranaioTCfl ot cneKTpoB 
AByx npeABiAyiAHX cbht no ijeJiOMy pHAy npH3HaKOB; npn 3 tom pa3jinnHH 3 th 
BHpajKeHH npne, neM uemjxy aoijeHOBHMH n ojmrokeHOBHMH cneKTpaMH b Ce- 
BepHOM ripHapajite. 

Poa Pinus pa 3 BHBaeTCH b neraHCKoe BpeMH pa3jiHHHO ot ropH30HTa k ro- 
pH30HTy h coAepataHHe ero HeoAHnaKOBO no BepTHKajiH, hto no3BOJineT BHAe- 
jihtb HHHume, cpeAHne n BepxHne ropH30HTH b stoh CBHTe. B cbmux hhhchhx 
ropH 30 HTax (tjihhh c chagphtom) npoijeHTHoe coAep>KaHHe hhjibah poAa Pinus 
KOJieSjieTCH ot 5 ao 60%, c npeoSjiaAaHneM cneKTpoB, b kotophx Pinus co- 
CTaBjiaeT He MGHee 50%. B cpeAnnx ropn30HTax (fjihhh cjioncTHe, co cTBOJia- 
mh AepeBbeB, pacTHTejibHHMH ocTaTKaMH h $ayHon neraHa) poA Pinus cociaB- 
jraeT 20—25%, a b Bepxnnx ropn30HTax He 6ojii>me 40%. 

Poa Pinus oSoramaeTCH noaBJieHHeM npeACTaBHTejien hobhx bhaob — 
Pinus aff. koraiensis , P. exelsaeformis sp. nov. (pollen), P. strobiformis sp. 
nov- (pollen), P. longifoliaformis sp. nov. (pollen), P. protosilvestris sp. nov. 
(pollen), Pinus ceKijHH Banksia M a y r. h ap- OAHOBpeMeHHO b neraHCKHX 
cnenTpax noHBJineTcn nHJibija poaob Abies [Abies proto firma sp. nov. (pol- 
len); Keteleeria\\ ynacTne me poAa Cedrus 3HawrejibHO cjia6ee, neMB cnenTpax 
nerancKOH cbhth b Ilpnapajibe, ho Bee me oho o6hhho okojio 10%. 

CaMHM xapaKTepHHM ahh neraHCKHx cneKTpoB IIpHHpTHmbH, Tan me nan 
h ahh CHHXpOHHHX oTHOHceHHH CeBepHoro ripnapajibH, HBjiaeTCH nonBjieHHe 
h mnpoKoe (apne BbipajKenHoe, ne m b npnapajibe) pa3BHTHenHJibAH Taxodium 
aff. distichum L. (Rich.), hto, b cowraHHH co 3HawrejibHOH npnMecbio hhjib- 
AH IHHpOKOJIHCTBeHHHX JIHCTOnHAHHX paCTeHHH B COCTaBe HHJIblJH HOKpHTOCe- 

MeHHHX, yKa3HBaeT Ha yBJiajKHeHne KJiHMaTa n HekoTopoe noxonoAaHHe ero 
no cpaBHenHK) c jnapKHM KJiHMaTOM 3on;eHa. OAHOBpeMeHHO c noHBJieHneM 
nHJibAH Taxodium b cnenTpax 3Ha<nrrejibHO yBejiHHHBaeTCH KOJinnecTBO 
hhjibah Ginkgo (ao 18%). 

CneAyeT otmothtb, hto neraHCKne cneKTpn IIpHHpTHnibH b o6meM 6 jih3kh 
no cocTaBy 0AH0B03pacTHHM cneKTpaM ripnapajibH, ho xapaKTepn3yioT 
(|>jiopy 6onee yMepeHHyio, b noropon cKa3HBaeTca BjiHHHHe a3naTCKHx n;eHT- 
poB c Tan Ha 3 HBaeMOH «$jiopoH rHHKro» A. H. KpnniTO(J)OBHHa. CneKTpH me 
npnapajibCKne HecyT b ce6e 6ojibme npeACTaBHTejieii ApoBHen cpeAH3eMHOMop- 
ckoh $jiopH b ee Kcepo^HJibHOH Bapnan;HH. 

CneKTpH JiaryHHO-KOHTHHeHTajIbHOH nepBOH CBHTH H KOHTHHeHTajIbHHX, 
BTOpOH H HeTBepTOH, B o6meM 6jIH3KHe no COCTaBy KOMHOHeHTOB, HMeiOT CBOH 
xapaKTepHHe nepra, no3BOJiHioiAHe oTjinnaTb hx oahh ot Apyroro. CneKTpH 

CaMHX HHJKHHX T0pH30HT0B nepBOH CBHTH KOHTHHeHTajIbHHX OTJIOJKeHHH, 
npeACTaBJieHHHx 03epH0H hjih jiaryHHOH ^anneH cepHH necKOB h cjiohcthx 
TJIHH C Hp03HTOM H MaCCOH paCTHTeJIbHHX OCTaTKOB B BHAe TpyXH H OCTaTKOB 
BeToneK h ctbojiob, xapaKTepH3yioTCH caMHM 6ojibmHM coAOpafaHneM nHJibAH 
rojioceMeHHHx — ao 60—80% (ot o6mero nncjia noACHHTaHHHx 3epeH cnop 
H nHnbAH),KOTOpaH nOHTH AeJIHKOM npeACTaBJieHapa3JIHHHHMH ceKAHHMH poAa 

Pinus : Strobus (P. exelsaeformis sp. nov., P. peuceformis sp. nov., P. stro- 
biformis sp. nov.), Pseudostrobus, Taeda, Australes(P. singularis sp. nov.), 
Sula, Banksia. Oco6eHHO mnpoKO pacnpocTpaHeHa ceKAHH Cembrae, KOTOpan 
b ochobhom npeACTaBjieHa Pinus cembraeformis h P. aff. koraiensis S i e b. 
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et Z u c c. BnepBMg noHBJiHtoTCH Pinus protosilvestris sp. nov. (pollen) a 
P . minutus sp. nov. (pollen). 

B cnenTpax nepBon cbhth ntijibpa Tsuga npeflCTaBjieiia TpeMa bhabmh ; 
BnepBHe noaBjiaeTca Picea schrenkianaeformis sp. nov. (pollen), a Taiona 
Picea alata sp. nov. (pollen) n Abies sibiriciformis sp. nov. IlBiJibn.a me Taxo- 
dium aff. distichum cocTaBjiaeT He 6onee 30 %, t. e. 3HaaHTejn>HO Menee, 
aeM b aeraHCKHx cnenTpax. 3Aecb me BCTpeaaeTca nnnbna Sciadopitys , Taxus 
baccataeformis sp. n. (pollen) n eAHHHHHO — Podocarpus , Agathis , Gnetum h 
Cycadaceae. 

B oSipeM cneKTpti hhjkhhx ropnsoHTOB nepBOH KOHTHHeHTajibHOH cbhth 
HM eioT coBepmeHHO hhoh o6jihk, aeM neraHCKne cneKTpu, o6oramaflCb 6 ojib- 
mHM hhcaom hobhx bhaob. BepxHHe ropH30HTLI nepBOH CBHTLI COAepJKaT 
6ojibmoe KonnnecxBO HHAbpH Taxodium (ao 25 - 30 %) h SHanHxenbHO Mentme 
hhabah pa3jiHHHLix npeACTaBHTeneH poAa Pinus. BnnaAaioT poAH Taxus , 
ociadopitys , Gnetum h BCTpeaaBniHeca cnopaAnaecKH b hhjkhhx ropH 30 HTax 
cbhth npeACTaBHTejin poAa Podocarpus , KpoMe OAHoro BHAa. Hcae 3 aeT Picea 
tasaranica sp. nov. (pollen) h He BCTpeaaeTca majiBija Tsuga h Cedrus . 

TaKHM o6pa30M, aHanH3 cociaBa hhabah roAoceMeHHHx ho3boahh BHAe- 
jihtl ropH30HTH nepBOH cbhth, hto He yAaBanocb CAejiaTb HH AHTOAOTHHeCKHM 
MeTOAOM, HH npn HOMOIAH CTaHAapraoro enopoBo-HHJibpeBoro aHannsa 6ea 
^jiopHCTHaecKoro pa36opa npeACTaBjieHHHx poAOB h bhaob. 

fl-jia BTopoH cbhth KOHTHHeHTajibHHx OTjiojKeHHH xapaKTepHo y me He- 
oojitmoe coAepataHne ntuitpu Taxodium (neHee 10 %) h 3HanHTeAbHoe koah- 
aecTBO nHjibpH poAa Pinus, a TaK?Ke HeKOTopoe yBennneHHe coACpHsaHHH Ced W 
rus, cpeAH npeACTaBHTeneH KOToporo CHOBa noaBnaeica bha Cedrus pinifor- 
mis sp. nov. (pollen). OAHOBpeMeHHO c 9thm BHnaAaeT H3 cneKTpa nnjibna 
Pinus aff. silvestris . 

CneKTpH BTOpOH CBHTH K0HTHH9HTaJIbHHX 0TA0JK6HHH BOoSipe xapaKTe- 
pZ3yiOTCa HIHpOKHM pa3BHTHeM ApeBeCHOHpaCTHTeAbHOCTH, B OCHOBHOM npeA- 
CTaBAeHHOH mHpOKOAHCTBeHHHMH H XBOHHO-mHpOKOAHCTBeHHHMH JiecaMH. 
H°» T0 /»e BpeMa b cnenTpax nepBofl h BTopoH cbht noaBnaeTca nHjibpa 
Ephedra (aah cneKTpoB BTopoii cbhth xapaKTepHo noaBjieHne E . aff. Przewal - 
ski S t a p h.), noTopoii conyTCTByeT 3HauHTejitHoe yBejinneHne hlijibbu Tpa- 
BHHHCTHX paCTeHHH B KOMHAeKCe DOKpHTOCeMeHHHX. 

CneKTpn aeTBepTOH cbhth KOHTHHeHTanbHHx 0 TA 0 a;eHHH 3HaaHTenbHo, 
oeAHee cneKTpoB nepBnx Anyx cbht. XapanTepH3yioT 9th cneKTpn nporpeccn- 
pyioipee ocymeHne KAHMaTa, hto 0Tpa3HA0Cb Ha noBHmeHHH coAepacaHna 
nHAbpH Ephedra (npeoSnaAaeT E . aff. intermedia S c h r.), hohth hoahom 
HCae3H0BeHHH HHAbAH Taxodium H Ha nOHHJKCHHH COAepjKaHHH HHAbAH 

Ilo eAHHHHHMM aHajIH3aM MHOAGHOBUX OTJIOJKeHHH, B KOTOpHX H3X0AKH, 
iiu.'imuj rojioccMeimux 3ua i nne:i},jio cnyAHee.neM b cnenTpax HexBopTOH cbhth, 
mojkho nonaraTt, hto flpeBecHan pacTHTejitHOCTb, chjii.ho pa3pejneHHaH n 6eA _ 
Han BHAaMH, 6iuia b ochobhom iipeACTarijieiia :mcTBeH humh jiepeBMiMii. To- 
noceMeHBHe b MnopeHOBux cnenTpax npeflCTaBjieHH eAHHHBHHMH 3epH3MH 
Pinus cennnn Strobus, P. cf. sibirica, Pinus cenann Eupitys, Taxodium, 
Picea, Lupressaceae n Tsuga. 

B MHoneHO-nnnoneHOBLix OTjiojneHHnx cocTaB nMUbAti rojioceMeHBbix 
^ KO fno a / TeJI n H ° 6efluoeT H o6l « e e coAepmaHne nx b cnenTpax He npeBbimaeT 

Y ' * npeACTaBAeHH roAoceMeHHHe poaom Pinus (eAHHzaHO cokahh 
Strobus h Pinus aff. silvestris L— »o 40%). nHJima Tsuga, Taxodium, 
Picea, Taxus h Cupressaceae BCTpeaaeTca cnopaAnaecKH b BHAe eAZHnaHHx 
3epeH. ITHAbii;a Ephedra BpeMeHaMH BHnaAaeT h3 cneKTpoB 3a caeT noaBneHHa 
nHAbpH AyroBHx TpaB; BpeMenaMH coAepataHHe ee noAHHMaeTca ao 25% . B 03 - 
MOJKHO, HTO B MHOpen-HAHOpeHe Ha TeppHTOpHH n P HHpTHmba pa3BHBaAHCb 
He toabko noAynycTHHHHe, ho h CTenHHe hah caBanHoro Trnja AaHAnia^TH, 

63. 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


3a hto roBopHT h $ayHa MaeKOUHTaiomHX . PacTHTeabHOCTb II pHHpTHni bH 
b nanopeHe no-BH«HMOMy npeACTaBanaa thd MeaKopocaux caBaHH c peflKO 
pa36pOCaHHHMH KyCTapHHKOBO-neCHUMH MaCCHBHHKaMH. 

B cneKTpax HBDKHeneTBepTH’iHux OTaoweHHH nuabaa roaoceMeHHHx co- 
CTaBaaeT He 6oaee 20% ot o6mero HHcaa 3epeH. IIonaflaioTCH eflHHHHHO npejt- 
CTaBHTeaH Pinus aff. strobus, P . aff . cembra, P. aff. silvestris, Ephedra. . B 6o~ 
aee bhcokhx ropH30HTax qeTBepTHHHMx OTaoweHHH, Tan we Kan h b noBepx- 
hocthwx (coBpeMeHHUx) npo6ax, BCTpeaaioTCH ToabKO Pinus aff. silvestris 
h Ephedra. 
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V. PyKOBOflflimiE CIIOPOBO-IIblJIblJEBblE CIIEKTPbl 
rOJIOCEMEHHbIX flJIH CTPATHrPA<DHHECKOrO PACHJIEHEHHfl 
KA0HO3O0CKHX OTJIOJKEHH0 IIABJIO^APCKOrO nPWWP TMITTb fl 
H CEBEPHOrO HPHAPAJIbfl 


Ecjih Bee H3;ioH<eHHi>ie Btime flaHHue no CeBepHOMy Ilpuapajibw n CoBep* 
HOMy ripniiprumbio npeflCTaBHTb b BHfle cxgmu hjiii cTpaTHrpa^HiecKHX Ta6- 
jihii h npocneflHTb BCTpenaeMOCTb 0T«ejibHux poflOB h bh^ob rojioceMeHHux ot 
C aMBIX HHJKHHX CBHT AO COBp6M6HH£IX .0C3AK0B, TO HarjIfl^HO BHHBHTCH OHpe- 
AejieHHan 3aK0H0MepH0CTi> b hx pacnpocTpaHemm . 

Qaopa h pacTHTejibHOCTB KajKAoii H3 oxapaKTepn30BaHHUx cbht HMeioT 
CBOH OC06HH o6jIHK. Pa3JIHHHe B COCTaBe H KOJIKHOCTBe nUJIBABI rOJIOCeMOH- 
hux no3BOJifl6T BHAejiHTt AJifl CeBepHoro ripnapaabH cjieAyiomne rpynma 
cneKTpoB. 

I. fljia rpynnH Podocarpaceae, caMOH ApeBHen, xapaKTepHo Sojibmoe 
npoueHTHoe coAep^anne npeACTaBHTejiea roHAsaHCKOH (?) $jiopH (bo3mo>kho, 
pejiHKTOBoro npoHexo^AeHHfl) c Araucariaceae, Podocarpus , Dacrydium , Cyca- 
daceae b^ coneTaHHH c ronoceMeHHHMH ApeBHero CpejsMseMuouophH. B cneKT- 
pax 3toh rpynnH npncyTCTByioT eAHHHHHO bhah: Podocarpus nageiaformis 
sp. nov. (pollen), Podocarpus sellowiformis sp. nov. (pollen), Podocarpus an - 
diniformis sp. nov. (pollen), Podocarpites gigantea sp. nov. (pollen), Agathis 
ovataeformis sp. nov. (pollen), Araucaria elegans sp. nov. (pollen) — eAHHHH- 
ho, Dacrydium elatumiformis sp. nov. (pollen), Cedrus Janschinii sp. nov. 
(pollen), Cedrus pusilla Z a u e r (pollen), Cedrus longisaccata sp. nov. 
(pollen), Cedrus laxireticulata Z a u e r (pollen) — eAHHHHHo, Picea ta- 
saranica sp. nov. (pollen) n HenoTopoe KOJinnecTBO Gycadaceae, Cycadacites , 
Welwitschicites , a Taione Pinus ponderosaeformis sp. nov. (pollen), Pinus 
ceKAHH Banksia, Torreya calif orniformis sp. nov. (pollen), Taxacites h Ap. 1 * 
OAnoBpeMeHHO b cneKTpax HaMenaeTca 3HaHHTejibHoe ynacTne pa3JiHHHtix 

BHAOB COCHH. 

3xa 6ojibmaa rpynna cneKTpoB oxBaTHBaeT Bee HHHurae naneoreHOBne ot- 
jionteHHH CeBepHoro IIpHapajibH, t. e. TacapaHCKyio h caKcayjibCKyio cbhth, 
KOTOpwe Ha OCHOBaHHH ^ayHHCTHHeCKHX HaxOAOK AaTHpyiOTCfl CpeAHHM H Bepx- 
hhm aon;eHOM (Hhihhh, 1953). CneKTpH 3th 6jih3kh k cneKTpaM ohokoboh toji- 
mn IlaBjioAapcKoro IIpHHpTHmbfl, noACTHjiaiomeH aoraHCKne OTjio>KeHHH 
HH>KHero ojiHron;eHa. 

Tpynna cneKTpoB Podocarpaceae xoponro noApa3AejifleTcn Ha ABe noArpyn- 
nbi: hhjkhioio (TacapaHCKyio) n BepxHKJio (caKcaynncKyio). 

TacapaHCKHe cneKTpn ronoceMeHHHx 3HakHTeju>H0 6eAHee caKcayjibCKHx 
b bhaobom OTHomeHHH h npeACTaBjieHH Bcero 29 bhabmh (b ochobhom — 


1 Bee nepeHHCJieHHue bhau b 6ojn»mHHCTBe CBoeM — HOBue, nojiyHHBmire Ha3B&HHe 
no MOp$OJIOrHH8CKHM npHBHcLKHM IIWJIbAM. 

5 Tpyflu THH, Bun. 6 R r 
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apeBHHH (£jiopa). B caKcayjibeKHx cneKTpax 6 ojibmee yuacTne npHHHMaior 
pa3JiHHHBi6 BHffti ceM. Pinaceae h oTMenaioTCH nepBHe hbxoakh Sequoia , 
Pinus exelsaeformis, P. peuceformis , Picea ceiojHH Omorica [Picea alata sp. 
nov. (pollen)]. 

II. rpynna Taxodium — Pinus oCbeAHHaeT cneKTpn ueraHCKOH cbhth 

H flByX CB0T KOHTHHeHTaJIBHH* OTJIOJKeHHH CeBepHOrO IIpHapajIbH. B CneKT- 
pax 3 toh rpynnn BHnaAaeT 3HanHTejiBHoe KOJinnecTBO bhaob 1 H3 npeAHAy- 
iiitTx noArpynn, a hmchho: Dacrydium elatumiformis, Podocarpus sellowiformis y 
Cedrus Laxireticulata , Picea tasaranica , Pinus bicornis , Pinus ponderosae - 
formisn Ap* B3aMeH iioabjihiotch HOBtie bhabi, poAH h ceMencTBa — 3HauHTenB- 
ho 6oJiee yMepeHHoro o6jiHKa. Hmchho no noaBJieHHio HOBoro KOMnjienca ro- 
jioceMeHHtix BTOpan rpynna jierno pa36nBaeTcn na ABe noArpynnti: hhjkhiokj 
( neraHCKyio): Cedrus — Taxodium 0 Bepxmoio (Ane HHumne cbhth conoHOBaTo- 
boahhx h KOHTHHeHTajibHHx otjiojkchhh): Pinus — Taxodium — T suga. 

IIoArpynna cneKTpoB Cedrus — Taxodium npnoSpeTaeT aobhtb hobbix 
bhaob: Cedrus aff. libani Laws., C . aff. atlantica Loud., Taxodium 
aff. distichum L. (Ric h.) h Ap*— h npeACTaBjiaeT CMemaHHyio <J>nopy ro- 
jioceMenHHX, HMeiomHX 6ojiBmyio nacTB bhaob ot rpynnBi Podocarpaceae, ho 
b hhbix npon,eHTHBix cooTHomeHHflx. TaKHM o6pa30M, noArpynna Cedrus — 
Taxodium MeHee pe3KO oTjiHuaeTca ot rpynnBi 6ojiee ApeBHen — Podocarpa- 
ceae, neM noArpynna Pinus — Taxodium — Tsuga . Pa3jiH<me Me>KAy hhmh bbi- 
paweHO cjiaSee, ueM Me>KAy aHajiornuHHMH rpynnaMH h noArpynnaMH b Ce- 
BepHOM ripHupTBiniBe. 

CneKTpH BepxHeH noArpynnH npHo6peTaiOT ceMB hobbix bhaob ronoceMeH- 
hhx h b to me BpeMH 03 cocTaBa hx BHiiaAaiOT Mnorne bhah, BCTpeuaBmnecH 
b cneKTpax npeAHAyiAon noArpynnH. 3 aocb, KpOMe Tex bhaob, KOTopHe BCTpe- 
uaioTCH bo Bcex Tpex hhjkhhx noArpynnax, nous jihiotch (hjih yBejiHHHBaeTC h 
hx coAOpncaHHe): Podocarpites kazakhstanica, Taxus baccataeformis , Pinus 
aff. kpraiensis , Tsuga crispa , Cedrus aff. deodara. K TOMy me cneKTpBi BepxHeii 
noArpynnH ouniuaioTCH HCKjnoHHTejiBHBiM SoraTCTBOM bhaob poAa Pinus. 

B BepxHen noArpynne cneKTpos bhaojihiotcA Asa Tuna: cneKTpBi nepBOH 
CBHTH — KyTaH6yJiaKCKHe H CneKTpH BTOpOH CBHTH — HHAHKTHHCKHe, OT~ 

jiHuancB oahh ot Apyroro no coAep>KaHHK) hhjibah poAa Pinus . KpoMe Toro, 

HHJIHKTHHCKHe CneKTpH OTJIHUaiOTCH OT CHeKTpOB KyTaH6yJiaKCKHX OTCyT- 
cTBneM hjih MajiHM coAopnsaHHeM uhjibah Cedrus aff. libanii, C . aff. atlantica , 
C . aff. deodara h Abies sibiriciformis. 06 mee coj^epmaume hhjibijbi poAa Pi- 
nus b hhjihkthhckoh CBHTe SHanHTenBHO MeHBine, neM b cneKTpax KyTanSyjiaK- 
CKOH cbhth. Boo6me KyTaHSyjiaKCKHe cneKTpn coAepjKaT nnjiBijy poAa Pinus 
b 6ojiBmeM KOJinnecTBe, ueM bo Bcex Apyrnx cbhtbx. 

^jih IlaBjiOAapcKoro II pnnpTHinBH cxeMa nocTpoeHa 3HanHTejiBHO non- 
eee. 3AecB bhaojihiotch He ABe, a apn rpynnn cneKTpoB, H3 kotophx ABe hh>k- 
Hne, 6oJiee ApeBHHe, MoryT conocTasjiflTBCH c rpynnaMH, bhaoji6hhbimh nnn 
CeBepHoro IIpHapaJiBH. 

I. Tpynna Podocarpaceae — Cedrus — Han6ojiee apobhhh; b Hen cpeAH 
roJioceMeHHHx npeo6jiaAaiOT ceMencTBa Podocarpaceae, Cycadaceae, Arauca- 
riaceae h Pinaceae, npeACTaBJieHHHe pa3JiHHHHMH bhabmh poaob Dacrtfdium, 
Cedrus , Podocarpus h He HMeiomne aHanoros cpeAH coBpeMeHHHX bhaob 3Toro 
poAa, a Tamne poaom Pinus, npeACTaBJieHHHM b ochobhom bhaom Pinus proto - 
cembra sp. nov. (pollen). B othx >Ke cneKTpax BCTpenaeTca nnjiBija Gnetum 
(Gnetumites) 0 Welwitschia ( W elwitschites ) h Phyllocladus , nnjiBija KOToporo 
He Bonuia b onncaHHe. 

rpynna cneKTpoB Podocarpaceae — Cedrus BKJnonaeT A»e noArpynnH: 
noArpynny Dacrydium h noArpynny Podocarpus. 

1 B OTAeJIBHHX r0pH30HTaX 3TH BHABI MOryT BCTpe^aTBCH KaK eAHHHHHUe HaXOAKH/HO 
3 to HBJieHHe cjiy^aHHoe. 
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lloArpynna Dacrydium HaaSojiee 6ejma BHAaMH rojioceMeHHUx; npeAexaB- 
jieHa OHa-Bcero 24 BHAaMH, npHaaflaewamaMH k cbm. Podocarpaceae, Cycady- 
ceae, Werwitschiaceae, Ephedraceae h Pinaceae, H 3 KOTopux jian5ojn»iiniH 
npoijeHX riaflaex Ha npeACxaBHTejien pofla Cedrus a Dacrydium. 3xa noArpynna 
oxBaxuBaex bck> cepnio oxnojKeHHH, aajieraiomnx nofl rjiayKonaxoBon xoamefl 
a oxHeceHHtix npeAnojiOHCHxenbHO k Mejiy — naneoneHy. 

HoArpynna Podocarpus npeAcxaBJiena 23 bhabmh rojioceMeHHUx, Koxopue 
b ochobbom npHHaAJiewax ceM. Pinaceae, Cupressaceae h Podocarpaceae. 
3Aecb BnepBBie odHapynteHa nujibna Welwitschiacites, Araucaria elegans sp. nov! 
(pollen), Cedrus piniformis sp. nov. (pollen) h np- , npncyxcxByex Cedrus Jan- 
schinii sp. nov. (pollen), Cedrus longisaccata sp. nov. (pollen), C. pusilla 
Z a u e r (pollen). Podocarpus nageiaformis sp. nov. (pollen), Podocarpi - 
tes kazakhstanica sp. nov. (pollen). Eahhhhho Bcxpenaexcn nujibna Dacrydi- 
um, Agathis, Cycadaceae (Z amites?). OAHOBpeMenHO npncyxcxByex nujibna 
Pinus protocembra sp. nov. (pollen), Pinus ponderosaeformis sp. nov. (pollen). 
P. bicornis sp. nov. (pollen). P. protocembrae sp. nov. (pollen) b odineM co- 
craBjinex He donee 25% ox o6mero nncjia . nunbnu ronoceMeHHux. 

lloArpynna Podocarpus djni3Ka no cocxaBy k rpynne Podocarpus CeBepno- 
ro ripiiapajibn, oxjinnancb ox Hee jramb HecKOJibKO donee bbicokhm coAepnta- 
HiieM iiu.ibu,u poAOB Cedrus n Podocarpus. lloArpynna Podocarpus BK.iiosaer 
nennKOM Bee cneKxpu ohokoboh cbhxu h xopomo conocxaBnnexcn co cneux- 
paun xacapaHCKOH n oxnacra caKcaynbCKon cbhx b CeBepHOM Ilpnapanbe. 

II. rpynna Taxodium — Pinaceae aHanoriisna rpynne Taxodium 

Pinus CeBepnoro IIpHapanbH, oxnnnancb ox nocneAHen HecKonbKO 66 .iliijhm 
ynacxneM npencxaBaxenen yMepeHHHx (jmop c Taxodium (ao40%) h Tsuga 
(AO 10%), a xaKHte npncyxcxBneM pnAa bhaob poAa Pinus, npnHaAnewamnx 
k aMepHKaHCKHM n a3HaxcKHM $nopaM: Pinus aff. koraiensis, P. aff. sibirica 
n Abies aff. sibirica [Abies sibiriciformis sp. nov. (pollen)].. rpynna axa Han- 
donee doraxa BHAaMH ronoceMeHHbix, odinee KonmecxBo Koxopbix cocxaBnnex 
ox 22% (cneKxpH hhjihkthhckoh cbhxu) ao 36%(cneKxpu neraHCKon cbhxu). 

B cneKxpax rpynnu Taxodium — Pinaceae BunaAaiox npeACxannxenii xaKHx 
ApeBHHx $nop, KaK Welwitschia, Dacrydium elatumiformis sp. nov. (pollen), 
Cedrus Janschinii sp. nov. (pollen), C. laxireticulata Zauer (pollen)! 
Picea tasaranica sp. nov. (pollen), ho b xo *e BpeMH MHorne H 3 npeAcxaBH- 
Teneii 3thx <$jiop eme npncyTCTByioT. 

rpynna Taxodium — Pinaceae noApa3^ejiaeTCH Ha Ase noArpyiinH: Ta- 
xodium n Pinus — Taxodium — Tsuga. 

lloArpynna Taxodium ijejiHKOM oxBaTMBaeT neraHCKyio cBHTy n conocTaB- 
JineTCH co cneKTpaMH noArpynnn Cedrus — Taxodium CeBepHoro IIpHapajiBH, 
OTjinnaHCb ot Hee 6om>men mc30(|>hjibhoctbio, hto b nepByio onepeAB CKa3HBaeT- 
ch Ha SojitmeM KOJinnecTBe hhjibhh Taxodium , KOTopon ocoSeHHo MHoro 
b BepxHHx ropH30HTax neraHCKon cbhth, HenocpeACTBeHHO noACTHJiaiomHx 
OTJIOJKeHHH nepBOH CBHTH KOHTHHeHTaJIBHHX OTJIOJKeHHH. 

lloArpynna Pinus — Taxodium — Tsuga BKjnonaeT cneKTpn hhhchhx h 
BepxHHx ropH30HTOB nepBOH cbhth, a TaKHte cneKTpn BTopon cbhth. CneKipn 
COJIOHOBaTOBOAHHX HJIH A®JIBTOBHX OTJIOJKeHHH nepBOH CBHTH COABpJKaT 0OJIL- 
nioe KOJiHnecTBO hhjibah poAa Pinus , MHoro hhjibhh Cedrus , Tsuga r Taxo- 
diam. B hhjkhhx cjiohx axon cbhxu coAepacHxcn ao 40% nunbijH Taxodium aff. 
distichum (L.) Rich. Pasnu’raioTcn cneKxpu hhjkhhx h BepxHHx cnoeB 
nepBOH cbhxu cneAyioinHMH npii3HaKaMH: HHJKHHe cnon coAepatax MaKCHMyM 
Pinaceae h He BK-moHaiox nujibny Podocarpaceae, Cycadaceae h Gnetum\ 
BepxHHe cnon coAepwax Mano (ao 5%) Pinaceae, ho b hhx chobu noHBnnexcH 
nujibna Podocarpaceae ( Podocarpus aff. dacridioides), Cycadaceae, Gnetum (?) 

( Gnetumites ). B ocxanbHOM cneKxpu speanuHaihio 6 jih 3 kh. 

CneKxpu BxopoH cbhxu coAepwax nunbny Taxodium ao 20%, b hhx He- 
cKonbKO B03pacxaeT nponennioe coAepwanne nunbnu Cedrus h noaBnnexcH 

5 * 67 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


Tsuga aff. canadensis (L.) Carr. B bhaobom othoihShiih 3 tii cneKTpu 3Ha- 
qHTenbHO SeAHee, acm cneKTpu nepBon cbhtu. 

1 HI. Tpynna Ephedra BKJiroqaeT cneKTpu c cbjimo oSeAaeHHUM bhaobum 
coctaBOM nujibnu rojioceMCHHUX. CoAepwaT ohh MaKCHMyM 12 bhaob, b hhcjio 
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d) H r. 7. ConocTaBJteHHe rpynn, nOArpynn h thhob cneKTpoa rojioceMPHHux 

KaHHOaOHCKHX 0TJI0HC6HHH HaB.'IOdapCKOrO lIpHHpTIJIIIkH 

h CeBepHoro IIpwipa.ibH. (CocTaimaa E. #. 3aKJiHHCKafl). 


KOTopux BXOAAT 11 BHAOB, coxpaHHBmnxcfl ot nepBon rpynnu. 3HaHHTejii>Hoe 
yqacTKe b cocTaBe cneKTpoB npnHHMaeT nuntna cocch H 3 centra Eupitys: 
Pinus aff. silvestris, P. protosilvestris sp. nov. (pollen). BcTpenaeTca nuntna 
P. aff. koraiensis S i e b. et Z u c c., Abies sibiriciformis sp. nov. (pollen), 
Picea schrenkianaeformis sp. nov. (pollen). H3C6M. Podocarpaceae coxpaHnn- 
ch jinnib oahh bha Podocarpites gigantea sp. nov. (pollen). IIbini»na poAa C ea- 
rn 
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rus o6mhho oTcyrcTByeT . Eahhhuho BCTpeuaeTCH nmi^a Tsuga h Taxodium , 
ho H 6 np 6 M 6 HHHM HJ16H0M HBJiaeTCH iiHAbija Ephedra (ao 26%). 

dra rpynna cneKTpoB cbha® rejibCTByeT o 3HauHTenbHOM ocymeHHH kah- 
MaTa, noHHHteHHH TeMnepaTyp h, b coorBeTCTBHH c 3 thm, o 3HauHTeAbHOM 
pa3pe>KHBaHHH ApcsecHOH pacTHTeJibHOCTH. Bee AaHHLie yKa3HBaioT Ha to, hto 
b nepnoA $°P MH P 0BaHHff HI rpynnn cneKTpoB npeo6jiaAajia pacTHTejibHOCTb 
OTKpblTLIX MeCTOOSflTaHHH. 

rpynna Ephedra BKAiouaeT cneKTpn ueTBepTOH cbhth KOHTHHeHTaAbHtix 
OTJIOJKeHHH 1 MHOAeHOBHe, MHOIjeH-nAHOAeHOBHe H UeTBepTHHHLie cneKTpLi, 
KOTOpHe, B CBOK) OAepeAb, BeebMa 6aH3KH K COBpeMeHHHM, OTAHUaflCb OT HHX 
jiHmb TeM, hto b cospeMeHHHx cneKTpax poA Pinus npeACTaBJieH tojibko oahiim 
bhaom — Pinus silvestris L., aB cneKTpax MHOijeH-iiAHOn;eHOBbix h HHHmeueT- 
sepTOTHbix HafijiioAaioTCH eAHHHHHtie hoxoakh Pinus aff. strobus , P. cembrae r 
P. aff. koraiensis . 

CneKTpH rpynnn Ephedra oTAHuaioTCH He6oAbmHM coAep>KaHHeM nunbubi 
rojioceMeHHHx (nopHAKa 10 — 25 — 30%). B MHOijeH-nnHOueHOBHx otaojkc- 
hhhx cneKTpu npeACTaBjieHU eAHHHUHHMH 3epHaMH Tsuga , Cupressaceae, 
Taxus , Taxodium , Cycadaceae h Ephedra (ao 25%), a b HH>KHeueTBepTHUHbix 
oraojKeHHHx — eAHHHHHLiMH HaxoAKaMH Pinus aff. koraiensisy P. aff. 'sil- 
vestris, P . aff. strobusy P. aff. cembrae , Picea. B 6ojiee bhcokhx ropH30HTax 
4eTBepTHHHbIX OTAOJKeHHH BbinaAaiOT IipeACTaBHTenH CeKlfHH Strobus H COBOp- 
meHHO He BCTpeuaeTCH ntiJibija Tsuga h Taxodium . B ochobhom b BepxHHx 
ropH30HTaX UeTBepTHUHHX OTAOJKeHHH nHAblja rOJIOCeMeHHHX npeACTaBAeHa 
jiHHib Pinus aff. silvestris h poaom Ephedra. 3To;«e HaSAioAaeTCH a b cneKT- 
pax H3 COBpeMeHHLIX OTJIOJKeHHH, TAe, KpOMe HHAbAbl EpkedrOy rojioceMeHHHx 
oSbRHO HeT, 3a HCKAIOHeHHeM CnOpOBO-nbUIbAeBHX CHSKTpOB H3 HOBepXHOCT- 
ubix npo6 b paHOHe BopoBoro hah 6ah3 ^oaShhckhx rop, rAe KOAnuecTBO 
nbmbijH Pinus aff. silvestris paBHO hah Bunie, ueM Ephedray TaK KaK cocua 
3Aecb ceAHTca Ha rpaHHTax naAeoaoa, o6pa3ya cpeAH toaoh cTenn ocTpoBHtie 
6opti. 

rpynna cneKTpoB Ephedra , raKHM o6pa30M, HOApa3AeAHeTCH na cneAyio- 
mne noArpynnbi: Pinaceae, BKAiouaiomyK) Asa Tnna cneKTpoB — ojraroijeH- 

MHOUeHOBHH (IV CBHTa KOHTHHeHTaAbHHX OTAOJKeHHH) H MHOHeHOBHH (apaAb- 
cKaa CBHTa), h Pinus — Ephedra , BKAiouaiomyio Tpn Tnna cneKTpoB: MHoaen- 
nAHOAeHOBblH H HHH<HeHeTBepTHAHHH (naBAOA a pCKafl CBHTa H HHJKHeueTBep- 

THHHBie otaojkghhh); BepxHeueTBepTHHHLie ; coBpeMeHHBie . 

ConocTaBAeHHe rpynn, noArpynn h TnnoB cneKTpoB ronoceMeHHHX asho 
na <f>Hr. 7 . 


1 OTJIOJKeHHH TpeTbeH CBHTU H6 0XapaKTepH3OBaHbI nblJIbAOH, TaK KaK HCCJieAOBaH - 

Hwe o6pa3AU ne coaepwajin ntuitAbi h cnop. 
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VI. (D/lOPHCTIIMECKHli AHAJIH3 CDEKTPOB 
H HX CTPATHrPAOHHECKOE 3HAHEHHE 

Kan bhaho h3 MaTepnaaa, H3ao>neHHoro b npeAHAymax raaBax naaeoreo- 
rpa^mecKne ycaoBHH, b KOTopbix <J)opMHpoBaaHCb ocaAo<mne otjiohcghhh Ce- 
BepHoro Ilpiiapajibfl h IlaBaoAapcKoro IIpHHpTbnnbfl, HMen MHoro o6hjhx nepx, 
b to me BpeMfl b AeaoM pflAe AeTaaeii 6hjih pa 3 JiHHHHMH, BocoSemiocTH b Ha- 
qane TpeTHHHoro nepnoAa* IIoaTOMy, HecMOTpa Ha to, hto 06a nccaeAyeMbix 
paaoHa HaxoAnancb b 6jih3khx mapoTHbix ycaoBHHX, bhaoboh cocTae ax 
CHOpOBO-HHJIbAeBHX CIieKTpOB HMeeT pa 3 JIHHHH. 

B caMOM A^Jie, ecan noACHHTaTb o6mee KoanqecTBO bhaob roaoceMemibix, 
npeACTaBaeHHHx b cneKTpax IIpnapaabH h IIpHHpTLimbH, h cpaBHHTb cneKTpH 
HX CHHXpOHHO ^OpMHpOBaBEUHXCH CBHT, TO HOJiyHaiOTCfl CaeAyiOIAHe COOTHO- 
ineHHfl 1 : 

a) TacapaHCKaa, cancayabCKaa h ononoBaa cbhtm npeACTaBaeHH Bcero 71 
BHAaMH roJioceMeHHbix (ot 23 ao 36 bhaob b KaacAon H3 cbht b oTAeabHoera), 
H3 KOTOpHX y TacapaHCKHX C OHOKOBblMH CneKTpaMH 10 o6lAHX BHAOB, y caK- 
cayabCKHX c ohokobhmh — 10 o6iu;hx bhaob; 

6) aeraHcnaa cBHTa IIpnapaabH h IIpHHpTHmba npeACTaBneHa Taione 59 BH- 
AaMH roaoceMeHHHx, H3 KOTopux 12 bhaob o6hjhx; 

b) aiaeanpHRCKaa h nepBaa cbhth IIpHHpTbimba h KyTaH6yaaKcnaa (nep- 
Baa) CBHTa IIpnapaabH npeACTaBJieHbi 51 bhaom, h3 KOTopbix 12 bhaob o6ujhx; 

r) BTOpaa CBHTa KOHTHHeHTaHbHblX OTaOJKeHHH B npHHpTHmbe H ^HJIHK- 

THHCKaa (BTopaa) CBHTa b Ilpnapaabe npeACTaBaeHH Bcero 43 bhabmh roaoce- 

MGHHblX, H3 KOTOpbIX 16 BHAOB o6m;HX. 

Ecan o6paTHTbca k apeaaaM coBpeMGHHbix poaob h bhaob roaoceMeHHHX, 
k KOTopLiM npHHaAJie>KHT Hbiabjja HCKonaeMbix bhaob nan c kotophmh OHa 
HMeeT 6aH3K0e CXOACTBO, to MOaCHO AOHCTBHTeabHO npHHTH K BUBOAy, HTO 
HCxoAHwe $aopH 3 thx AByx panoHOB HMeaa pa 3 HHHHH 6 ijeHTpH. flaa CeBep- 
Horo IIpnapaabH, no-BHAHMOMy, TaKOH hcxoahoh <J>aopoH 6biaa ApeBHaa cpe- 
AH3eMHOMopcKaa cySTponnaecKaa, TponaaecKaa h yMepeHHaa (jwiopa, Aaa 
3anaAHOH me CnGnpH h ripHapTbimcKoro Ka3axcTaHa — a3HaTCKaa yMepeH- 
Haa. 

B to me BpeMH npHcyTCTBHe o6mnx bhaob h poaob b cnopoBO-nHnbD,eBHx 
cneKTpax Bcex chhxpohho $opMHpoBaBmHxca cbht noATBep>KAaeT noao>neHHe 
E. B. Byab^a h Apyrnx o tom, hto TpeTHHHHH nepnoA 3HaMeHOBaaca CTaHOB- 
aeHneM hoboh CMemaHHOH $aopH Ha orpoMHbix npocTpaHCTBax cymn cesep- 
Horo noaymapHa. flaa TeppHTopnH ceBepHHx npeAeaoB CpeAnen A3hh h 
npnaeraiomero k hgh KaaaxcTaHa 3Ta <|)aopa pa3BHBaaacb Ha 6a3e ApoBHe- 


1 CaeayeT oroBopnTbCH, hto kojihh6Ctbo bhaob nbuibAti roaoceMeHHHX B 3 HTO npn- 
6aH?KeHH0,B cooTBeTCTBHH c hhcjiom bhaob ,onpeAeJieHHHX npn aHaaH 3 ax . BnojiHe AonycTHMO , 

HTO KOJIHHeCTBO BHAOB B OTJIOHteHHHX aHajIOTHHHblX CBHT MOJK6T HeCKOJIbKO H3MeHHTbCH 
npn AaJibHenmeM HaKonaeHHH MaTepnaaa. 
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cpean3eMHOMopcKoro KOMBJieKca c ooabuiea ana MeHbmea npiiMecBio yMepeH- 
Horo a3HarcKoro, no-BHABMOMy, BocToiHoaaaaTCKoro, h yitepeHHoro ace kht 3 h- 
CKoro ajieMeHTa. 

KpoMe Toro, cxoactbo h pa3aa<iHe <J»aopacTHHecKax aaeMeHTOB 3aBaceao 
h ot pa3jiHiHoro reorpa^iraecKoro noaoweHBH yaacTKOB naaejoreHOBoa cyma 
a pa3JiHHHoro ate peabeijm h anToaoranecKoro cocTaBa cyGcipaxa, Ha kotopom 
({ lopMHpoBaaMCt Te nan HHue pacTiireabHue aaeMeHTu aaHAma$Ta. 

Myroflacapn h K»ro-3anaflHue 6epera Kapra3CKoa cyma, HenocpeflcxBeH- 
HO CBH3aHHH6 CO Cp6flH6H A3H6H, 6hJIH MGCTOM, pa3BHBaaaCb ApeBHHH 

TponaaecKaa cpefla3eMHOMopcKaa $aopa, Aoaroe BpeMH coxpaHHBmaa acepo- 
i(jiiTHbia o6hhk. Ha ceBepo-BOCTOHHHX Seperax Kapra3CKoro MaTepaKa, 
Saame cbh33hhhx c joro-BocToaHoa A3aea, pa3BBBaaacb 6oaee yMepeHHaa 
^»aopa — a3aaTCKO-aMepaKaHCKoro Tana. ApeBHHH cyma Kapra3CKoro Ma- 
TepaKa 6biaa mcctom CMemeHHH 9 thx <|>nop, a b naabHeamein — mbctom <£opMH- 
poBaHBH hoboh yMepeHHoa $aopu CBoeo6pa3Horo Kcepo$aabHoro o6aaKa. 

CyipecTBOBaBniaa eme c hhjkhhx OTfleaoB naaeoreHa, a bo3mo>kho, a 3Ha- 
MHTeabHO paHee, BepTHKaabHaa 30HaabH0CTb b pacapocTpaHeHaa pacTHTeab- 
hoctb OTpa3aaacb aa cocTaBe cnopoBo-nuabaeBHx cneKTpoB, noayaeHHHx a3 
TpeTBHHblX MOpCKEX B KOHTBHBHTaabHblX OTaOJKeHHB. 

CneaTpH HBJKHero naaeoreHa coAepmaT a nHabqy BeHH03eaeHbix pacTe- 
Hna HBJKHero noaca ropHbix ckhohob, a raiabqy pacTeHaa c onaflaromea aa- 
ctbob B3 6oaee bhcokhx oSaTaHaa, a nHabqy pacTeHaa noaca xbohhhx 
aecoB. 

HajKiieuaaeoreuoBaji <{>aopa CpeflH3eMHOMopba a Ka3axcKoro MaTepaKa, 
bhahmo, BKaioaaaa HeKOTopoe KonaaecTso peaaKTOB ot apeBHea TponaaecKoa, 
bosmojkho roHflBaHCKoa, «J»aopu c Phyllocladus, Araucaria, Gnetum, Casuari- 
naceae, Welwitschia, coBpeMeHHHe apeaaH KOTopnx cbh 33 hh b 6oabmaHCTBe 
cayaaeB c IOjkhoh AMepaKoa, A^panoa a ABCTpaaaea ($ar. 8). 

B Haaaae naaeoreHa KaaMaT IlaBaoAapcKoro IIpaapTHinbH, a b ocoSea- 
iiocth CeBepHoro npaapaaba, no-BHflHMOMy, 6 hh mapKHM a BaamHHM, o aeM 
CBaaeTeabCTByeT yaacTae b cneKTpax Soahmoro KoaaaecTBa nuiT^ij p 0 qa 
Cedrus (bhaob, He HMeromax aHaaoroB cpeqa coBpeMeHHoa ^aopn), Podocar- 
pus a paqa bhaob cnop ap6bobhahhx nanopoTHHKOB. 

B aoaeHe, bo3mo>kho bo BTopyio noaoBEHy ero, B3MeHeHae <f)H3HKO-reo- 
rpa<j)naecKBX ycaoBaa noBaeKao 3a co6oa ocymeHae KaaMaTa, bo3mojkho 
peraoHaabHoe, hto CKa3aaocb Ha cocTaBe pacTHTeabHOCTa yaacTKOB cyma, 
npaMHKatomax k npaapaabCKOMy a npaapTumcKOMy MopHM. OcoSerao cua- 
3aaocb 3 to ocymeHae KaaMaTa Ha TeppaTopaa rora Myroflacap a, bo3mohcho, 
3ana«HHx SeperoB Kapra3CKoa cyma b nepaofl OTaomeHea TacapaHCKoa a 
hhjkhhx ropa30HTOB caKcayabCKoa cbht. Oo 3tom roBopaT o6aaae nuabnu a 
MaKpocKonaaecKax ocTaTKOB Kcepo({)aroB c atecTKO-KoacacToa aacTBoa, Ha- 
xoakh 6oabmoro KoaaaecTBa nnabijH pacTeHaa B3 ceM. Myrtaceae, Proteaceae, 
Euphorbiaceae a qame Cactaceae, HaxoAKH HHabqu Welwitschia, Ephedra 
n AP- 
IS nepaoA oTaosteHaa hhjkhhx a cpeAHax ropa30HTOB caKcayabCKoa cbbth 
b Ilpaapaabe, a TaKme necnaHHKOB ohokoboh cbbth b IlaBaoAapcKOM npaap- 
THmbe Ha TeppaTopaa npaaaTopaabHHX 30 h Kapra3CKoro MaTepaKa aMeaacb 
nycTHHHHe accoqaaqaa c Zygophyllaceae, Chenopodiaceae, Umbelliferae 
a Ap- 

CpeAa roaoceMeHHHx b bto BpeMH 6Haa mapoKO pa3BaTH pa3aaaHHe bbah 
Poaob Pinus, Dacrydium, Podocarpus a ceM. Araucariaceae. OTMeaeHH eAa- 
HHHHHe HaxoAKa Ephedra Tanax bhaob, kotopho He HMeiOT aHaaoroB cpeaa co- 
BpeMeHHHx bhaob ( Ephedra eocenipytes W o d h. a Ap )- Bo 3 moh?ho, hto HeKO- 
Topne bhah poAa Ephedra, npoa3pacTaBmae Ha OKpaaHax aoqeHOBoro Kap- 
ra3CKoro MaTepaKa, HMeaa npeAKOB 3a npeAeaaMH pacapocTpaHeHaa ApeBHea 
cpeAH3eMHOMopcKOH $aopH, TaK me KaK a poA Welwitschia. Ho btot Bonpoc 
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He BXOflHT B KOMHeT6HIJHK) aBTOpa H OCTaeTCH OTKpHTHM. HccjieAOBaHHfl* 
M. M. HjIMHa, n. n. OBHHHHHHHKOBa H ApyrHX y^eHHX npHBO^flT K MHCJIH, 
hto (jwiopa Ephedra Ka 3 axcTaHa, MomeT 6 htb, ABjineTca AepnBaTOM ApeBHen 
cpeAH3eMHOMopcKOH ^jiopBi. Apeaji coBpeMeHHoro pacnpocTpaHeHHH po^a 
Ephedra pa3opBaH n HMeeT ijeHTpH n b CpeAK3eMHOM Mope h b A 3 hh, ataK>Ke 
b IOhchoh h CeBepHOH AMepnne (<jmr. 9 ). 

3aMeTHoe yBJiajKHeHHe n HeKOTopoe noxonoAaHiie KJiHMaTa b hhhchgm h 
cpe^HeM ojinroABHe (b Hanane ero) coBepmenHO H3MeHHJiH o6jihk pacTirrejiB- 
Horo noKpoBa cyniH, a nocneAyiomHe TeKTOHEraecKHe abhjkghhh, H3MeHHBmHe 
pa3Mepu h KOH$Hrypan;Hio MaTepHKOB, nocjiynaiJiH npuHHHoii Toro, hto H3Me- 



<Dnr. 9. Apeaji coBpeMeHHHX bh^ob po^a ttphedra L. 


HMJICfl H ^)JIOpHCTHHeCKHH COCTaB paCTHTeJIBHOTO HOKpOBa 3a CHeT MHrpaiiTOB. 
H3 CeBepO-BOCTOHHBIX paHOHOB, a TaK5Ke COCTaB paCTHTeJIMIOCTH 3a CHeT pa3- 
BHTHH ayTOXTOHHbIX H aJIJIOXTOHHHX yMepeHHHX 3JieMeHTOB. 

Ha KnprH3CKOM MaTepnne h Ha ioro-3anaAHHx ynacTKax MyroAmap 
HanHHaioT pa3BHBaTi>cH CMemaHHO-mHpoKOJiHCTBeHHHe Jieca, b MyroAmapax, 
no-BHAHMOMy , c npeoSjiaAaHHeM cpeAH3eMHOMopcKHx BeHH03ejieHHx h jkcctko- 
jihcthhx ajieMeHTOB, Ha Knprn3CKOM MaTepHKe — c npeo6jiaAaHneM a 3 naT- 
CKHX JIHCTOHaAHUX yMepeHHHX. 

CneKTpH neraHCKHx OTjio^eHHH CeBepHoro IIpnapajiBH — * 6ojiee ncepo- 
$HTHHe, neM cneKTpn IlaBjioAapcKoro IIpHHpTHmtH . Jieca c 6 ojiothhm kh- 
napacoM BnepBHe hohbhjihcb Ha KnprH3CKOH cyme, b ceBepo-BocTOHHHX ee 
paaoHax. nocjieAHee xopomo yBH3UBaeTca c <|).riopoH cpaBHnrejiBHO yMepeH- 
HHX CMemaHHO-mHpoKOJiHCTBeHHHX jiecoB c Taxodium H3 ojinroijeHOBHx otjio- 
meHHH KyjiyHAHHCKHX CTenen 3anaAHOH CnSnpH. 

Pa3BHTHe CMemaHHO-mHpOKOJIHCTBeHHHX JiecoB C 6oJIbmHM HJIH MGHblllHM 
ynacTneM SojioTHoro Knnapiica OAHOBpeMeHHO Ha6jnoAaeTCH h b Kphmcko- 
KaBKa3CKOH o6jiacTH TaK^e c Hanajia ojmroijeHa. IIocjieAHHe AaHHHe no A30- 
Bo-Ky6aHCKon BnaAHHe hcckojibko H3MeHHioT AeTajib HapncoBaHHon aBTopoM 
b 1953 r. cxeMH npoABnatenaH cpaBHHTejiBHO yMepeHHOH (fmopn c Taxodium 
c BOCTOKa h 6ojiee paHHee noHBjiemie hhjibah Taxodium b cneKTpax a 3 naT- 
CKHX. 

Bojiee AeTajiBHoe nccjieAOBaHne MaccoBoro MaTepnana no ceBepHOMy IIpeA- 
KaBKa3Bio, a Tanme hobhh MaTepnan no 3anaAHOMy IIpeAKaBKa 3 Bio nona- 
3ann, hto b pHAe pemoHOB noaBjieHne 6ojiBmoro KOJinnecTBa hhjibah Taxodium 
npnypoHeHo He tojibko k cpeAHeojinroAeHOBHM, ho h k HtHKHeojmroAeHOBHM 

OTJlOHteHHHM, T. e. K XaAyMCKOMy r0pH30HTy , KOTOpHH CHHXpOHH3HpyeTCH 
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C 0TJ102K6HHHMH HeraHCKHX TJIHH. IIpaB^a, UpiIHaA^ejKHOCTb 3T0H hhabah 

HM 6 HH 0 k BHAy T dxodium aff. distichum eme He A0Ka3aHa, ho HaxoAKH nnjibUH 

3TOrO pOAa o6hHHO CBH3HBaiOTCfl C 3H0X0H pa3BHTHfl IHHpOKOJIHCTBeHHHX 
jiecoB, a cneKTpti xaAyMCKHx otjiojkghhh, b kotophx o6Hapya<eHO Sojibmoe 
K0JIHH6CTB0 nHJIblJH T dXOdium , COABpJKaT 3Ha»IHTeJIBHOe KOJIHHeCTBO nHJIBAM 
ApeBeCHHX nOpOA, B03M0JKH0, IHHpOKOJIHCTBeHHHX. 

HeraHCKoe BpeMfl b ripaapajibe h npHHpTHinbe 3HaMeHyeTca npHTOKOM 
p a 3 JIHHHHX XBOHHHX, B HaCTOflHjee BpeMfl npHy pOfleHHHX B OCHOBHOM K aTJiaH- 
TH^ecKHM SeperaM CeBepHOH AMepHKH [cochh H3 ceKijHH Strobus, Taeda 
Australes, Banksia, a Taione T axodium Rich. (<J>Hr. 10).] 

B KOHn;e cpeAHero h b BepxHeM OJinroijeHe o6Ha>KaioTCH Sojibnme npo- 
CTpaHCTBa cymn b cbh3h c hht6hchbhhmh doahhthhmh b oSjiacTH MyroAfliap 
m oKpaHH Ka3axcKoro Haropba. B CesepHOM rtpaapajibe h b IlaBjioAapcKOM 
IIpHHpTHinbe 3to BpeMfl npHMepHO coBnaAaeT c hohth hojihhm BHnaAeHneM 
M3 cneKTpoB HHJibAH T dxodium distichum . 3tot nepnoA 3HaMeHyeTca mHpOKHM 
pacnpocTpaHeHHeM pa3jiHHHHx bhaob coceH h Apyrnx poaob ceM. Pinaceae 
(poAH Piced , Keteleerid , Abies , Tsugd ), ocHOBHoe hhcjio bhaob kotophx b Ha- 
OTonmee BpeMfl npHyponeHO k axjiaHTHHecKOMy noSepentbio CeBepHOH AMepH- 
KH h 3anaAHOH EBponn, CpeAH3eMHOMopbio h ioro-BOCTOKy A3HH(<|>Hr. 11 h12). 
IIpH 3TOM OCHOBHafl MaCCa pOAOB H BHAOB, 0JIH3KHXK HHHe oShTBIOH^HM Ha 
BocTOKe A3hh, oTMeneHa b cneKTpax IlaBjioAapcKoro IIpHHpTHinbfl. B cneKT- 
pax CeBepHoro IIpHapajibfl hx 3HaaHTejibHO MeHbme. 

CneKTpH, coAepjKamne HanSoJibmee hhcjio bhaob coceH h xapaKTepH3yio- 
iAHecfl aScoJiiOTHHM npeo6jiaAaHHeM hhjibah poAa Pinus HaA BceMH bha3mh 
Apyrnx xbohhhx, o6hhho cBA3aHH c noflBJieHneM h dihpokhm pa3BHTHeM 
innpoKOJiHCTBeHHOH jiHCTonaAHOH $jiopH co 3HaHHTejibHHM yaacTneM cepencKO- 
ABeiHHX. 

BojiHa pacnpocTpaHeHHfl mHpoKOJiHCTBeHHOH yMepeHHOH JiHCTonaAHOH 
<])JIOpH, B OCHOBHOM ABHraJOIIjaHCfl H3 a3HaTCKHX IjeHTpOB (KHTaH?), OXBa- 
THjia Bee npocTpaHCTBo oSnrapHoro KnprH3CKoro MaTepHKa h 3anaAHOH Ch- 
6npH, ot 03. 3ancaH ao 03. HaHH, h Ha 3anaA — AO MyroAHcap. Ho 3TO urnpo- 
Koe pacnpocxpaHeHne mHpoKOJiHCTBeHHOH $jiopH Henb3fl paccMaTpHBaTb *KaK 
cnjiomHoe noKpHTHe, KaK 3to npeAnojiarajra 6ojibinHHCTBo HCCJieAOBaTejien 

Ha OCHOBaHHH JIHCTOBHX OTHeflaTKOB. P aCHpOCTpaHeHH 0HJIH DIHpOKOJIHCTBeH- 
HHenopoAW HaSojibmon TeppHTopHH, ho pacnpocTpaHeHne 3 to 6hjio He chjioui- 
HHM, a npnypOfleHHHM K COOTBeTCTByKHAHM BBICOTHHM OTMeTKBM H K o6flTa- 
HHflM C AOCTaTOHHO 6oraTHMH BJiaTOH HOflBaMH. 

OAHOBpeMeHHO C pa3BHTHeM IHHpOKOJIHCTBeHHHX JiecoB paCnpOCTpaHeHH 
6 hjih oGhjibho npoH3pacTaBniHe xBOHHHe: Ha necnaHHx Teppacax pen, Ha 
KpHCTajiJiHHecKHx MaccHBax naropbfl, Ha bhcokhx Seperax Meneiomero Mopn 
pacnojiaranncb caMHe pa3HOo6pa3HHe cooSmecTBa cochobhx h cMeraanHHx 
xbohhhx JiecoB c pa3jiHHHHMH bhabmh ejieii, KeApoB, coceH, Tsugd H thccob. 

Ha jiHTopajiflx Mopfl h cojiOHHaKOBHx noflBax o6njibHO pa 3 BHBajiHCb nony- 
nycTHHHHe h nycTHHHHe accoAnaijHH c Maccon TpaBHHHCTHx Kcepo<|>HTOB, 
KOTOpne npOHHKaJIH BHyTpb CTpaHH. B 3TO BpeMfl B CeBepHHX H I05KHHX pano- 
Hax Ka3axcTaHa, no-BHAHMOMy, y>ne HanajiH 3aKJiaAHBaTbCfl 3JieMeHTH caBaH- 
Horo Tnna, b npnapanbe >Ke ynopeHfljiHCb noJiynycTHHHHe coo6mecTBa. 

B caMHx BepxHHx ropH30HTax neraHCKOH cbhth h b hhjkhhx ropH3oiiTax 
nepBOH CBHTH KOHTHHeHTaJIbHHX OTJIOJKeHHH naBJIOAapCKOrO npHHpTHmbfl, 
a TaKHce b hhjkhhx ropH30HTax KyTaH6yjiaKCKOH cbhth CenepHoro HpHapajibfl 
cneKTpH H3o6njiyK)T hhabaoh xbohhhx 3HaHHTenbHO 6ojiee yMepeHHoro 

THna, fleM B MOpCKHX OTJIOJKeHHflX. 

B BepxHHx ropH30HTax cpeAHero oJinroneHa h b BepxHeM OAHron;eHe He- 
KOTopoe ocymeHne KAHMaTa h nocTeneHHoe noxonoAaHHe ero cKa3HBai0Tcfl 
B HOHTH HOJIHOM HCfl63HOBeHHH IIHAbQH T dXOdium H B nOCTOflHOM ynacTHH 

nHJibAH Ephedrd. 
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(Dm-. 10. Apeanu coBpeMeHHHx bhhob Pinus ceKmm Australes Loud 
Pinus ceiojHH Taeda Spach., Pinus ceKijHH Strobus Shaw h 
Taxodium Rich, h Tsuga Carr. 

Pinus palustris Mill.; 2— Pinus ceKmro Taeda Spach., 3— Taxodium R i 
4 — Pinus cemuiH Strobus Shaw.; 5 — Tsuga Carr. 
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®nr 11 CospeMeHHoe pacnpocTpaHeHHe pona Taxus L., ce M . Cupressaceae, Pinus coopm Banksia M a y r, 

h po^a Picea D i e t r. 

f Taxus L. ; 2 — Cupressaceae; 3 — pinu^ cei«anH paaksta M a y r.; 4 — Pxnea Dietr, 
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lipHTOK XBOHHHX, HpHypOHeHHMX B HaCTOHIUee BpeMH K BOCTOHHHM OKpAM- 
iiaM A3HaTCKOrO MaTepHKa, HM6HH0 B 3TO BpeMH OCoSeHHO HHTeHCHBeH. B 00“ 
CTaBe cneKTpoB xBOHpo-mHpoKOJracTBeHHHx jiecoB yMepeHHoro THna ocoSeH- 
ho HpKO BHpan;eHO ynacTae bm^ob, hoao6hhx boctohhochShpckhm h a3naT- 
cKo-KHTancKHM: HanpaMep Picea alata sp. nov. (pollen), noAoSHaa Picea 
jezoensis Carr., Keteleeria davidianaeformis sp. nov. (pollen), Abies 
protofirma sp. nov. (pollen), Abies sibiriciformis sp. nov. (pollen) h ap* Bo 

BCeX CneKTpaX BTOpOH CBHTbl KOHTHHeHTaAbHHX OTAOJKeHHH IlaBJIOAapCKOW) 

II pHnpTBUn t a nmpoKO pacnpocTpaneHa cocHa thm Pinus silvestris . B cneKT- 
pax CMHxpoHHOH eii hhahkthhckoh cbhth CeBepHoro IIpHapaAba ynacTHe 
aauaTCKoro aneMeHTa BbipajKeHO 3HanHTenbHO cjia6ee. 

K KOHAy ojinroAeHa b panoHe IIpjiHpTHmbfl HaanHaeTca 3Ha*raTenbHoe 
ooeAHeHne jiecHbiMH <|)opMaAHHMH, KOTopoe CTaHOBHTca eme 3aMeTHee b mho- 
uene h yme k MHOAeH-nnHOAeHy hphboaht k hohth hoahoh CMeHe jiecHHx JiaHA- - 
ina<|»TOB oTKpwibiMH cyxocTenHHMH. AHaAoraaHoe aBaeHHe HaSaioAaeTca h 
b IIpHapaAbe, rAe MHoneHOBaa <£ayHa yKa3HBaeT Ha 3HaHHTeabHoe yaacTHe 
CTenHLix h noAynycTHHHbix aaeMeHTOB b o6meM KOMnaence MneKonHTaioiAHX 
H IITHA- 

Mojkho npeACTaBHTb ce6e, hto BOAHa HacTynaBniHx c ceBepa h ceBepo-BO- 
CTOKa fflHpOKOAHCTBeHHbIX AHCTOn a AHHX npeACTaBHTeAGH AeCHOH (|)AOpBI 
«TypraacKoro THna» (b noHHMaHHH A. H. KpamTo^oBHaa), ABHHyBmaaca Ha 
OKOHaaTeAbHO ocBodoAHBnraeca ot Mopa yaacTKH cymn h 0Tpa3HBmaaca b pe3- 
kom noBbtcneHHH npoAeHTHoro coAGp>KaHHH nbiAbipj niHpoKOAHCTBeHHbix ho- 
poA b cneKTpax, 3HaHHTGAbH0 ocAa6Aa. 

IIp0H30mA0 3T0, HO-BHAHMOMy, HOA BAHHHHeM o6lAGH apHAH3aQHH H nOBM- 
1HGHHH KOHTHHeHTaAbHOCTH KAHMaTa H B CBH3H C 3THM — paCDpOCTpaHGHHH 
CpGAHe- H K)>KHOa3HaTCKHX KCepO($HTOB. JleCHaH paCTHTeribHOCTb, pacnpo- 
cTpaHHBmaaca 6 hao Ha o6mHpHbix TeppHTopnax He CMoraa 6onbme pa3BH- 
BaTbca h oTCTynnAa k 3anaAy, ocTaBHB b ropHbix paifcmax cyaja cbohx xboh- 
hlix npeACTaBHTGAeH. OTCTynana OHa, bhahmo, b HanpaBAeHHH TyprancKoro 
npoAHBa, Ha TeppHTopnn KOToporo, no AaHHbiM E. n. Bohaoboh 1 f M. M. IIo- 
kpobckoh, P. H. A6y3apoBOH h Apyrux HCCAeAOBaTeAea, eiAe b mhoaghc cy- 
mGCTBOBaAH donbmne MaccHBH CMemaHHO-mHpoKOAHCTBeHHUx agcob c yaa- 
craeM SoAOTHoro KHnapnca. DlHpoKOAHCTBeHHHe Aeca AOKaAbHoro pacnpo- 
cTpaHeHHH cyntecTBOBaAH b IIpaapaAbe b MHOAeHOByio anoxy. 

B cnGKTpax IlaBAOAapcKoro IIpHHpTHnibH HaxoAKH ntuibAH Ephedra cf. 
distachya L. h Ephedra aff . intermedia S c h r. CTaHOBHTca Bee Soaee o6tn- 
hum HBAeHHGM. BcTpeHaeTca bha Ephedra cf. Przewalskii Stapf., HaxoAKH 

KOTOpOH Gme pa3 nOATBepHCAaiOT TeCHyiO CBH3b npHHpTUmCKOH ^AOpbl c ny- 
CTblHHbZMH ofiAaCTHMH A3HH. 

BpeMH <f>OpMHpOBaHHH OCaAKOB COAOHOBaTOBOAHQH apaAbCKOH CBHTU 
b IIpHapaAbe h ninpOKO pacnpocTpaHGHHHx thiicohochux ta*h o3epHoro 
nponcxojKA^HHH b IIpHHpTUiiibe cBH3aHO y>Ke C apKO BMpaJKeHHMM ocyrao- 
HHeM KAHMaTa h o6iahm oSeAneHHeM AecHOH pacraTeAbHocTH, KOTopaa, oae- 
bhaho, b bhag ocTpoBOB coxpaHHAacb b6ah3h 03epHbix BOAoeMOB. OayHa 
3THX OTAOKCeHHH CBHAGTeAbCTByGT He TOAbKO 0 HaAHHHH AeCHbIX MaCCHBOB 

(6o6pbi, MeABeAn), ho h o mapoKOM pacnpocTpaHeHHH otkputux accoAnaA 00 » 
rAe o6aTaAH nnmyxH, TymKaHHHKH, Ha3eMHHe aepenaxa h Ap* 

CnopoBO-nuAbAeBbie cneKTpbi OAHroAGHa 6eAHH bhabmh roAoceMeHHHX. 
OcHOBHaa Macca hx yace nepecTana cy^ecTBOBatb Ha TeppHTopHH IIpHapaAba 


1 no nOCJieAHHM A&HHUM K. B. HHKH^OpOBOH H A. JI. HHraHHa, OTJIOJKeHHH, OTHOCH- 
Mbie E. n. Eohuoboh k HHWHeMy MHOAeHy, hbjihiotch BepxHeoaHron;eHOBUMH y cooTBeTCT- 
ByiOIQHMH no B03paCTy HeTBepTOH CBHTe KOHTHHeHTaJIbHUX OTAOJKeHHH B n&BAORapCKOM 
npHHpTunibe. K coH?a jieHHio , k MOMeHTy cocTaBJieHHH cboakh no rojioceMeHHMM aBTopy 
He yAajiocb eme no^TBepAHTb bto nojiomeHHe a^hhumh cnopoBO-ntuibAeBoro aHannsa. 
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<Dhi\ 12 . CoBpeMemioe pacnpocTpaHeHHe Pinus ceKijHH Gembrae, Sciadopitys , Picea jezo - 
ensis, Abies sibirica , Abies firma h pofla Keteleeria. 

1 — Abies firma S i e b. et Z u c c. ; 2 — Keteleeria Carr.; 3 — Picea jezoensis Carr.; 4 — Sciado- 
pitys Sieb. et Z u c c. ; 5 — Pinus centum Cembrae S p a c h., 6 — Abies sibirica Led b. 
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™ 3aXCTaHa ’ r ° aoceMeHHUe npeflciaiwieHLi Bcero naxbio-niecTbio bbaamh 
BCTpeqatoiuHMHCH b cneKTpax cnopaftH^ecKH. ^ r 

flocxeneaaoe oSeflHeHHe cneKTpoB nujimoa ApeBecaux nopon h OAHOBDe- 
° 6 ° raU<eHHe HX Pa3JlH1HHMH BHflaMH XpaBHBBCXUX H KyCXapBBKOBUX 
Kcep 0 (|)HT0B hoaboaht Hac K noaxa aScojuoxao «6e3JiecHHM» cneKTpaM M aonea- 
ajiaoAeaa. 3Aecb bo BpeMH ouioweaBH aaBjioAapcKoa caaxu h aecaoB c oShjxb 
hoh rannapaoBOBoa *ayaoa roaoceMeaaue arpana He3Haaa“yrnoab 
HaxoAKa nujibAu rojioceMeaaux b Maopea-ajiaopeBOBux cneaxpax^ coAeD- 
* aT eAaaaaHbxe aepaa Picea, Pinas, Tsuga, Taxus, Ephedra dro coBnZex 
c noaxa nojiHbiM ac-xesaoBeBaeM aujibiju mapoKOJiacTBeHHbix a Boo6xne bch- 
kbx ApeBecaux nopoA- Onopa Ephedra pa3BHBaeTca napajuiejibHO c idbpokhm 
pacnpocipaaeaBeM xpaBaaacxux Kcepo^aroB pasaa-xaux ce M eacx B P oaob a 
bbaob [Chenopodiaceae 5 sp., Compost tae - 3 sp., PuSSSaKLe 
Grammeae, Gmbelliferae ( Ferula sp. (?)) a fl p.J P umaaginaceae, 

OAHaao cjieAyex ox M exaxb, no, HecMOTpa H a‘xo, no peaao ycajiaBmaaca 
KOHTaaeHTaabHOCTb KJiaMaxa a 3aaaaxejibaafl apaAB3aABH Bexia k bojibomv 
acHe3H o B eHH, ° jiecHbix ^opMaaaa eipe b paBaeaexBepxaaaoe Bpe M fl ( - ycao* 

bbh BjiaatHOCxa a ypoBeHb rpyaxoBbix boa no AOJianaM pea caocoScxBxmajia 
pa3Baxaio ranepeaaux jiecoB aaa pom. ^uuooocxBOBajia 

, on B Be PXHeaeiBepxaiSHx ouioaxeaBax mu ywe aaxoAHM jiamb eABaaaaue 
pHa nbuibQH Pinus silvestris h Sojibiuoe KOJianecTBO Ephedra 

aac t a ^±L PHCTHqeCKiI “ aH3JIH3 nUJlhnU rojl °ceMeHHUx, HBxiaxomaaca 
nacibio (})JiopacxaqecKoro aaanaaa caopoBo-aujibpeBux caeaxpoB sooSaie 

Aaex B03MQ?KHOcxb BUAeaaxb pyKOBOAanxae cnopoBo-nujibpeBue caeaxpu ana 
Aejiea ApoSaoro cxpaxarpa$a<xecKoro pacajieaeaaa Mopcaax a Koaxaaeaxajib- 
paloHOB 0 * 611 ™ “ C0n0CTaBHTI * °™o>ae H HH aaa CMewaux, xaa a yAaneaaux 

n^!I?r, 0 n CJie}KHBaH ^ )JIO P 0C ' rH,ecKHe KOMaaeacu rojioceMe HH ux b caeaxpax as 
aocaeAOBaxeabHO aayHeHHUx onopHux paapeaoB xpexaiHUx a SoaeeMOJio- 
Ahx oxjio>aeHaa llaBjiOAapcaoro IIpBapxunibH a CeBep H oro Ilpaapajiba mow- 
ho noAoaxa a o6ocao B aaaxo ApoSaoro cxpaxarpa^aaecaoro pacBaeaeaaa oca- 
Aoq H ux OTjioateaaa, aero ae nosBOJiaei cAenaxb cxaaAapiaua aH aJia 3 c apo- 
cxum aoAcaexoM BcxpeaeaHux $op M a conocxaBJieaaeM npoqeaxaoro coAepma- 
naa ax. Taa, aaaSonee xpyAaaa a*h pacnteaeaaH xoaafa coaoaoBaxoBo™ 

" «o™eaT MM? x oTjionteHHH Xlpflapajita, Ilp-api, HJSSKE 
J* Typraa H 3ana « H0H Ca6apa o6uaao Aeaaxca aa cbbxu aa ocaoBaaaa 
™ rT a0riiqeCKHX oco6e HHOCxea, (jbjiopacTaaecKHx aaxoAOK a cxaaAapxaux 
“f™ aaaaaaoB, b peayxibxaxe aero BoaaaKaxox pasaornacaa o aoaaae- 
cxse 3THXCBHX aaa b Typrae, xaa a b Ilpaapiumbe. P. H. ASysapoea a 
npnpm 8 P ° ° T flB > r ' Ij:ieHHOro flejieaBH KoaxaHeHxajibHux oxjioweHBH Typraa 

r P P Sn H » HeTUpeXqJieHH0My - E - n - Eoii0 °Ba H H. M. noapoBCKaa AJiaworo 
R n npeAJiararox xpexHaeaaoe AeJieaae KoaxaBeaxanbaoB xojiuib. 

J~ 11 P™P T Mini*e npa npeflBapaxejibaux accaeAOBaaaax K. B. Hn- 
neHa^rnTnif^^ 6110 HeTH P e „ CBH ™ KoaxBBeaxajibBHx oxaoweaaa. lIpoBe- 
pa q Mewfly ne P B0H CBBXOB a BepxHBMB ropH30HxaMB HeraacKBx 
OTaoweBBB caabao saTpyABeao b cbhsb c acKmoaaxejibBOB ^agBaabBoa B3 M ea- 
BBBocxbH) aocaeAHHX a MaaaxeabauM OAaoodpaaaeM caopoBo-auZeBux 
caeaxpoB axax oxaoateaaa. B aacxoHiaee Bpe M a K. B. Ha K a*opoBa npamjia 
k BUBOAy, HXO oxjiojKeBBH, aaJierafoaxHe aeaocpeAcxBeaao aa Bepxaax^oDa- 

rrjar™ rJIHH C M ° pCKOa ^ a y H00 H npeAcxaBaeaaHe o6uhbo aecKa- 
r K ^K “l ™ 11 npocjioBKaMH rjiHB a c o6aaae M pacxaxejibHux ocxbxkob 

’ B BWe paCTHTejILH00 T Py x0 )- cjieAyex oxaocaxb k nepsoa 
axe KoaxaaeaTaabBux oxaoaceaaa. 9 xo Baonae coBaaAaex c AaaauMB caopo- 
o mjjibijeBoro aHaJiH 3 a. BojibmHHCTBo cneKTpoB 03 rop 03 OHTOB necKOB 0 

“rTT r ' , “? ° Tpyxoif 

Pinus Taxodium — Tsuga, k Koxopoa BpaaaAJieHtax caeaxpu KOBTaaea- 

7 » 
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rajibHHX oxjiOHteaaa cpeflHero oJiaropeHa. Bee cneaxpu HOHxaHeHxaJibHUX 
CBHX B GoJibmea hah MeHbmea cxeneHB 6oraxH nujibijoH mapoaojiHcxBeHHHx 
nopon h cepejKKOUBeTHMX, a xaaate coflepwax 3HaqaxejibHoe aojiaaeciBO 
ttmtiktttj xbohhux. UpH uomoii;h aHajin3a nujibpu rojioceMeHHbix BbiflejiHioxcH 
PYKOBOflHmae rpynnH a noArpynnu cneaxpoB, aoxopue BbiffepwaBaioxcH 
b cxpaxarpa^aaecKoa nocjieAOBaxenbHOCxa a b IlaBJiOAapcKOM npaapxbimbe 

a b CeBepHOM Ilpaapanbe. , 

Taa BWHCHHexca, axo nepBaa esaxa b IlaBjioAapcaoM npaapxbimbe (c pa- 
exaxejibHbiMB ocxaxKaua a p aao bbh hmb Cyrena), npeACxaBJieHHaa Menao- 
cjiohcxumb rjiaHaMH, nepecnaaBaiomBMBCH c necaoM, a cjiobcxhmh rjiaHaMH 
»c apo3BXOM a Maccoa pacxaxejibHoa xpyxa, pacuieHHexca aa A»a ropa30Hxa. 
HantHae cjioh (ropa30Hxu) cbbxu coAepntax cneaxpu c npaMecbio HeKOxoporo 
KOJiaaecxBa KcepocbaxoB a eipe 6 jib3bb k cneaxpaM BepxHax ropaaoHXOB aeraa- 
ckbx rjiHH ( 03 . Cejiexhi-TeHras, o6h. 2, ckb. 4, noc. noAnyca). B hbx coAep- 
jkbxch erne cpaBHaxenbHO HeCojibmoe aonaaecTBO nujibiju ronoceMeaHUX. 
Cneaxpu 6oJiee Bepxaax ropa3oaxoB cbbxu (Araa-Caa, n or Kapa-KyAyK 
a ad ) coAepmax cneKTpu, aaanoraHaue caeaxpaM ayxaa6yjiaacaoa cbbxu 
b CeBepaoM npaapanae c o6aaae M roaoceMeaaux. EcxecxBeaauM buboaom 
oxcioas GyAex, hto aaacaae ropa3oaxu nepBoa cbbxu hbjihiotch aaa ou nepe- 
xoabumb ox Mopcaoro a aoaxaaeaxaabaoMy ojiaropefiy. OcaoBaaH Macca ox- 
iiojaeaBH nepBoa cbbxu oxnaranacb yate oAaoBpeMeaao co cjiohmb ayxaH&y- 
jiaacaoa cbbxu CeBepaoro npaapanaa a coAepatax oojiaxoBue >aeJie3Hue pyAbi 
(03. Kapa-Cy, o6a. 13, 14, 15). Caeaxpu, BUAeneaaue aa raaa a necaoB b bxbx 
uvHKTax, coAGP> KaT nHJibmy Tsuga crispa sp. nov. (pollen), . toru sa sp. 
nov. (pollen), Pinus minutus sp. nov. (pollen). B Typrae (ecna cpaBaaBaxb 
c AanauMH P. fl. ASyaapoBoa, aoxopaa expoax expaxarpa^anecaoe pacaaeae- 
Hae aoaxBHeHxaJibBoa xoJima, npaAepataBaacb cxcmu B. B. JIaBpoBa, b no- 
cjieAaeM ee Bapaaaxe) oxaojaeaaaM aepBoa cbhxu naBJioAapcaoro llpaapxu- 
mba a CeBepaoro npaapajiba cooxBexcxByex «npacxaaoxepaeBaa» CBaxa 
c npaMecbio Kcepo$aabaoa <|>jiopu b hbjkhhx cjioax. 

K cojaajieHHio , mboio hbhho eiue ae npoaenaHU cnopoBO-nujibaeBue aHa- 
jib3u aoaxaaeaxaabHux oxjiOHteaaa Typraacaoa BnaAaau a noaxosiy noaa 
H ex Aocxaxoaaux Aaaaux, axo6u conocxaBaxb ax co cbbxbmh llpaapajiba a 
npaapxumbH aa ocaoBaHaa pyaoBOAamax (f>opM roaoceMeaaux. nnaao 
Ha6jnoAeaaH K. B. Haaa$opoBoa a npeABapaxeabaua npocMOxp cnopoBO- 
nuJibneBUX cneaxpoB, a xaante cpaBHeHae Aaaaux cnopoBO-nujibpeBUX aaa- 
JIH30B c BUB0A3MB B. C. KopHHJioBoa (1955) o MaapocaonanecBax ocxaxaax 
Anopu roBopax b nonb3y xoro, hxo Bxopaa CBaxa naBJioAapcaoro npaapxumba, 
Manaaxaacaaa CBaxa b npaapaane a aaApHaoxepaeBaa CBaxa (Bamoaaa Oo- 
naxxaMcaae cjiob) Typraacaoa BnaAHHU oraaranacb oAHOBpeMeaao ($ar. \6). 

riexnepxaa CBaxa aoaxaaeaxaJibHUX oxjiOHteaaa b npaapxumbe, aecMOTpfl 
aa xo, axo OHano B 03 pacxy oxHOcaxca a BepxaeMy ojiaroAeay (K. B. Haaa$o- 
poBa), no xany cneaxpoB apaaaAJiemax a Bepxaea rpynne cneaxpoB Ephedra, 
a aoxopoa xaaate oxaocaxca MaoneaoBue a MHoneH-nJiaoneaoBue, a xaaate a 
aexBepTHHaue cneaTpu. B axoa rpynne BUAejiaeTca hb>khhh noArpynna cneax- 
poB Pinaceae, a aoxopoa oxbochtch ABa xana cneaxpoB — oJiaroneH-Maone- 
hobub aexBepxoa cbbxu a MaoneaoBua — apanbcaoa. Tpynna cneaxpoB 
Ephedra BUAeneHa Ha ocHOBaHaa xoro, axo BpeMfl ^opMapoBaHan ax xapaa- 
xepa3yexca nocxeneHHUM BunaAeHaeM SoJibmaHCXBa bbaob a poaob ronoce- 
MeHHUX, npeAcxaBJieHHUX b A»yx npeAUAymnx rpynnax. HaaaJio ooeAaeHHH 
cneaxpoB oxhochich ko BpeMeHH oxnoHteHaa aexBepxoa cbbxu aoHXBHeaxanb- 

HUX OXJIOHteHBB. ____ 

Hxaa, cyAfl no cocxaBy cnopoBO-nujibqeBux cneaxpoB Mopcaax a aoaxa- 
HenxajibHux oxjionteHaa a ^jiopacxaaecaoMy aHana3y cocxaBa nujibpu rojio- 
ceMOHHUx b 3 xbx cneHxpax, c yaexoM naneoreorpa^aaecaax ashhux, buhc 
H aexca cneAyiomee. 
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1 . ronoceMeHHHe pacTeHHH hmcjih BecbMa cymecTBGHHoe 3HaHeHHG b najieo- 
reHOBOH pacTHTejibHOCTH KHprH3CKoro MaTepana, MyroA^ap, a TaKJKe 6 jih 3- 
jiejKamnx ynacTKOB cyniH CpeAHeii A3hh h boctohhhx OKpaHH KaBKH3a. 

2. fljIH A030n,GH0B0r0 BpGMGHH XapaKTGpHO MGHbfflGG y^aCTHG TOJIOCGMGH- 
HHX B paCTHTGJIBHOM IIOKpOBG. Oco6GHHO CHJIbHOTO pa3BHTHfl TOJIOCGMGHHHG 
AOCTHraiOT B BepXHGM 30AGHG H CpGAHGM OJIHTOIjeHe. B 9TOT nepHOA B CIIGKTpaX 
Ha6jiK)A&®TCH oco 6 ghhog pa3HOo6pa3 HG hhjibah bhaob ronocGMGHHbix. Han- 
gojiee mapoKO b cpGAHGM ojinroneHe pa3BHTH npeACTaBHTeJiH poAa Pinus . 
HanaHaa c BepxHero ojiaroAGHa Ha6jnoAaeTCH pe3KHH cnaA b pacnpocTpa- 

HGHHH TOJIOCGMGHHblX, HpOAOJIJKaiOmHHCH B MHOAGHG H HJIHOIJGHG. K KOHUy 
HJIHOAGHa rOJIOCGMGHHHG, HO-BHAHMOMy, 6HJIH npGACTaBJIGHH B OCHOBHOM 

TOJibKO AByMfl poA^Ma: Pinus h Ephedra . 

3. CpGAH TOJIOCGMGHHHX naJIGOrGHa OCHOBHOG MGCTO 3aHHMaJIH pa3JIHHHbie 
npGACTaBHTGJiH KJiacca Coniferales; b hoahhhghhh 6hjih Cycadaceae, Cinkgoa- 
cgbg, Gnetaceae h ap* 

4. CoCTaB rOJXOCGMGHHHX B006lAG H KJiacca XBOHHHX B HaCTHOCTH OHJI HG- 
OAHHaKOB B npOAOJDKGHJIG pa3JIHHHHX BGKOB Ka0HO3Ofl; H3MGHGHHG COCTaBa 
TOJIOCGMGHHHX npOHCXOAHHO HO A BJIHHHHGM H3MGHGHHH KJIHMaTa, pGJIbe^a H 
paemHpGHHH HJIOmaAH MaTGpHKOB. 

5. B 6 ojigg ApeBHHX otjiojkghhhx najiGOTGHa ^jiophcthhgckhh o 6 jihk chgkt- 
pOB TOJIOCGMGHHHX 6 hJI CBOGo6pa3GH. B HHX COHGTaJIHCb npGACTaBHTGJiH 
ApGBHHX TpOHHHGCKHX H Cy6TpOHHHGCKHX (JlJIOp FOHABaHH (?) H ApCBIIGTO 
CpGAH3GMH0M0pbH HpH H63HaHHTGJIbHOM yHaCTHH yMGpGHHOTO a3HaTCKOTO 3JIG- 
MGHTa. 

6. B CpGAHG- H BGpXHGOJIHTODiGHOBOG BpGMfl, HOA BJIHHHHGM paCIHHpeHHH 
MaTGpHKOB A3HH H EfipOHH, a 3BTGM HCHG3HOBGHHH TypraHCKOTO HpOJIHBa, 
OCyiAGCTBJIHGTCH CMGD3GHHG $JIOp, HpOHCXOAHHIHX OT ApeBHGTO Cy6TpOHHHGCKOTO 
CpGAH3GMHOMOpbH, C $JIOpaMH yMGpGHHHMH, HpOHCXOAHIAHMH H3 BOCTOHHHX H 
KHTaHCKHX H,GHTpOB A3HH. B pG3yjIbTaTG ^OpMHpyGTCH HOBafl $HOpa, 3HaHH~ 
TGJIbHO SOJIGG yMGpGHHBH H 60JIGG 6oraTaH pOASMH H BHABMH XBOHHHX H3 CGM. 
PinaccaG, hgm $Jiopa 9on;eHa. 

7. B CBH3H C oSlAHM OCymGHHGM KJIHMaTa H nporpGCCHpyiOIAHM yBGJIHHG- 
HHGM KOHTHHGHTaJIbHOCTH GTO, B OC06GHHOCTH B IIpnapajIbG, paCTHTGJIbHOCTb 
OTKpHTHX MGCT006HTaHHH BHTGCHHGT ApCBGCHHG aCCOIJHaAHH . IlpHTOK XBOH- 
HHX paCTGHHH H3 a3HaTCKHX AGHTpOB Ha TGppHTOpHK) KHpTH3HH HpHOCTaHaB- 
JlHBaGTCH. XBOHHHG HOCTGHGHHO OTCTynaiOT K TOpHHM paHOHaM. 

8. B MHOAGH-HJIHOAGHG ApCBeCHaH paCTHTGJIbHOCTb, B TOM HHCJIG H XBOHHafl, 
HOHTH HOJIHOCTbK) HCHG3aGT Ha H3yHaGMHX TGppHTOpHHX H OAHOBpGMGHHO HpH“ 

oSpGTaGT 6ojibmoG 3HanGHHG <$Jiopa Ephedra . 

9. IIpOCJIGAHB HOCJIGAOBaTGJIbHHG 9TaHH pa3BHTHH TOJIOCGMGHHHX Ha TGp- 
pHTopHH IIpnapajibH h Ka3axcTaHa, HanmiaH ot hhjkhhx ropH30HTOB najieo- 
reHa h ao Hanmx ahgh, yAaGTCH bhagjihtb ohpgacjighhhg 9Tann b gg pa3BHTHH, 
KOTOpHG OTpaJKaiOTCH Ha COCTaBe CHGKTpOB, HSBJIGHGHHHX H3 HaJIGOTeHOBHX, 
HGOTGHOBHX H HGTBGpTHHHHX OTJIOJKeHHH HOCJIGAOBaTGJIbHO . 9 tH CHGKTpH He 
TOJibKO OTpa>KaiOT HCTOpHKO-$JIOpHCTHHGCKHG 9T9HH pa3BHTHH TOJIOCGMGHHHX , 

ho HMeioT h KoppGJinpyiomee 3HaneHHe. Bhagjighh rpynmi, noArpynnH h 
THHH CHGKTpOB H HeKOTOpHe pyKOBOAHHIHG $OpMH AJIH HHX ($HT. 14 H 15). 
I. jIJjih rpynnH PodocarpaceaG — Cedrus b IIpHHpTHinbG xapaKTGpHH : 

a) C n e k t p h HOArjiayKOHHTOBOH cbhth 

Dacrydium elatumiformis sp. noy. (pollon) — okojio 20%, 

Podocarpus (3 sp.): 

Podocarpites kasakhstanica sp. nov. (pollen), 

Podocarpus sellowiformis sp. nov. (pollen), 

P. andiniformis sp. nov. (pollen); 

Cedrus (5 — 6 sp.) — okojio 28%: 
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Cedrus parvisaccata Z a u e r (pollen), 

C . longisaccata Zauer (pollen), 

C . laxireticulata Zauer (pollen), 

C. pusilla Zauer (pollen), 

C . aff . deodara Loud.; 

Picea tasaranica sp. nov. (pollen), 

Pinus gerardianaeformis sp. nov. (pollen), 

P. banksianaeformis sp. nov. (pollen), 

P. protocembra sp. nov. (pollen), okojio 18%, 

Welwitschiacites protomirabilis sp. nov. (pollen), 

Taxus cuspidataeformis sp. nov. (pollen). 

6) C n e k i p h onoKOBon cbhth 

Cedrus (5 sp.) — okojio 12%: 

Cedrus Janchinii sp. nov. (pollen), 

C. pusilla Zauer (pollen), okojio 5%, 

C. longisaccata Zauer (pollen), 

Pinus ponderosaeformis sp. nov. (pollen), okojio 10% k 
P • bicornis sp. nov. (pollen), 

Picea tasaranica sp. nov. (pollen), 

Agathis ovatalformis sp. nov. (pollen), 

Araucaria elegans sp. nov. (pollen); 

Podocarpites kasakhstanica sp. nov. (pollen), 

Podocarpus nageiaformis sp. nov. (pollen), 

Torreyaites h Torreya calif orniformis sp. nov. (pollen) — okojio 14% 
Pinus cerajHH Cembrae — okojio 20%. ’ 

B CeBepHOM rtpnapajibe Bepxiieii qacra axon rpynnu(T. e. cneKTpaM, ohoko- 
boh cbhth) cooTBexcTByeT rpynna Podocarpaceae, «jih KOTopou xapaKTepHO 
npncyTCTBHe iiu.iluli cjieayiomHX bhhob: 

a) C n e k t p u xacapaHCKOH cbhth 

Cedrus laxireticulata Zauer (pollen), okojio 10%, 

C. longisaccata sp. nov. (pollen), okojio 10%, 

Dacrydium elatumiformis sp. nov. (pollen), okojio 10%, 

Podocarpus nageiaformis sp. nov. (pollen), okojio 10%,’ 

Picea tasaranica sp. nov. (pollen), 

Araucaria elegans sp. nov. (pollen), 

Pinus protocembra sp. nov. (pollen), okojio 15%, 

P. banksianaeformis sp. nov. (pollen), okojio 20%, 

Taxus cuspidataeformis sp. nov. (pollen). 

6) C n e k t p h caKcayjiLCKOH cbhth 

Dacrydium elatumiformis sp. nov. (pollen), 

Podocarpus sellowiformis sp. nov. (pollen), 

P. andiniformis sp. nov. (pollen), 

Podocarpites gigantea sp. nov. (pollen), 

Agathis ovataeformis sp. nov. (pollen), okojio 10%, 

Cedrus laxireticulata Zauer (pollen), okojio 10% , 

C. piniformis sp. nov. (pollen), okojio 12%, 

C. longisaccata sp. nov. (pollen), 

C. Janchinii sp. nov. (pollen), okojio 20%, 

C. pusilla Zauer (pollen), 

Picea tasaranica sp. nov. (pollen), 

Torreya californiformls sp. nov. (pollen) h Torreyaites , okojio 10%, 
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Podocarpites gigantea sp. nov. (pollen), 

Pinus ceKijHH Strobus, okojio 30%, 

Pinus taedaeformis sp. nov. (pollen), okojio 20%. 

II. ^Jia rpynnu Taxodium — Pinaceae b IIpHHpTHinbe n laxodium-- 
Pinus b IlpnapaJite xapaKTepHO noHBJieHne hhjibabi poAa Taxodium Rich. 
Tsuga Carr., Pinus peuceformis sp, nov. (pollen), P. minutus sp. nov. 
(pollen) H Ap*» a xaKnce ocobeHHoe obnjrae bhaob poAa Pinus , npeACTaBjien- 
Horo p a 3 JIHHHHMH CeKAHHMH. 

B IlaBJioAapcKOM nprapTHinbe noArpynna Taxodium 3toh rpynnH, k koto- 
poh OTHOCATCH cneKTpLi neraHCKoii cbhth, b ochobhom npeACTaBjieHa CJie 
AyiOIAHMH BHAaMH: 

Zamites sp. nov. (pollen), 

Encephalarites cycadioides sp. nov. (pollen), 

Ginkgo bilobaeformis sp. nov. (pollen), okojio 10%, 

Ginkgoites sp. (pollen), 

Abies protofirma sp. nov. (pollen), 

Taxodium aff. distichum L. (R i ch.), okojio 44 /o, 

Pinus strobiformis sp. nov. (pollen), 

P. protosilvestris sp. nov. (pollen), okojio 12%, 

P. ceKijHH Banksia Mayr., okojio 18%. 

IIoArpynna Pinus - Taxodium - Tsuga , k koto P oh othochtch cneKipH 

nepBOH 0 BXOpOH CBHT, B OCHOBHOM COAepJKHT. 

aJCneKTpu nepBoii cbhxh 

Podocarpus aff. dacrydioides A. Rich.’ 

MaKCHMyM nujifcAM poA a Pinus (ao 80%), b tom nncjie: 

Pinus peuceformis sp. nov. (pollen), okojio 15%, 

P. protosilvestris sp. nov. (pollen), okojio 12%, 

P. minutus sp. nov. (pollen), 

Picea schrenkianaeformis sp. nov. (pollen), 

P. alata sp. nov. (pollen) 

Keteleeria gen., 

Tsuga crispa sp nov. (pollen), 

Tsuga torulosa sp. nov. (pollen), 

Taxodium aff. distichum L. (Rich.). 


6) CneKxpH BTopoii cbhxh 

Pinus singularis sp. nov. (pollen), okojio 10%, 

Tsuga aff. canadensis (L.) Carr., 

T . crispa sp. nov. (pollen), 

T. torulosa sp. nov. (pollen), 

Pinus exelsaeformis sp. nov. (pollen), okojio ZU/o, 

P. longifoliaformis sp. nov. (pollen), okojio 10%, 

Ephedra aff. Przevalskii Staph., 

E. aff. distachya L. 

B CeBepHOM Ilpuapajibe noflrpynua Cedrus — Taxodium, cooTBeTCTByro- 
maa noflrpynne Taxodium IIpHHpTHinbH a BKJiKmiomaH cneaxpH veraHCKO* 

CBHTH, B OCHOBHOM HpeflCTaBJieHa CJIOflytOIHHMH BHflaMH: 

Ginkgo aff. biloba L. h G. bilobaeformis sp. nov. (pollen), okojio 10 /o, 
Araucaria elegans sp. nov. (pollen), okojio 10/6, 

Podocarpus nageiaformis sp. nov. (pollen), 

Cedrus aff. libani Laws., 

C. aff. atlantica Manetti, 

C. pusilla Zauer (pollen), okojio 12%. 

84 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 — 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


MaKCHMyivi hujibah po«a Pinus (okojio 60%), cpeAH hhx: 

Pinus singular is sp. nov. (pollen), 

Taxodium aff. distichum L. (Rich.), okojio 12%, 

Gnetumites sp. (pollen). 

IIoArpynna Pinus — Taxodium — Tsuga, k KOTopofi othocatch cneKTpu 
KyTaHSyjiaKCKoii h ahjihkthhckoh cbht, b ochobhom coaopjkht: 

a)CneKTpH KyTaH JyjiaKCKoi cbhtu 

Taxus baccataeformis sp. nov. (pollen), 5 — 10%, 

Pinus aff. koraiensis S i e b. et Zucc. (okojio 10%), 

P • minutus sp. nov. (pollen), 

P. ceKiinn Eupitys, okojio 30%, 

P . singularis sp. nov. (pollen), 

Taxodium aff. distichum L. (R i c h.), 

Tsuga crispa sp. nov. (pollen), 

Podocarpites kasakhstanica sp. nov. (pollen), 

Abies sibiriciformis sp. nov. (pollen). 

6) CneKTpu hhjihkthhckoh cbhtu 

Pinus taedaeformis sp. nov. (pollen), 

P. singularis sp. nov. (pollen), ot 10 flo 5%, 

P- ceKn;HH Eupitys, 

P. minutus sp. nov. (pollen), 

Epherda gen. (2 sp.), 

Taxodium aff. distichum L. (Rich.), 

Taxus baccataeformis sp. nov. (pollen), 5 — 10%. 

III. fljiH rpynnu Ephedra , buaojiohhoh tojibko ajih IIpHHpTuinbH, xa- 
paKTepHO nporpeccnpyiomee oSeflHeHHe bhaoboto cocTaBa rojioceMeHHHx, 
BunafleHne nejiux poaob n ceMencTB nx h ocoSeHHO HHTeHCHBHoe pa3BHTne 
Pinus aff. silvestris , a 3aTeM P . silvestris n poAa Ephedra . 

Ochobhhmh pyKOBOAAmnMH BHAaMH ajih noArpynnu Pinaceae 3 toh rpyn- 
nu, BKJiioHaiomeH cneKTpu ueTBepTon n apaJibCKon cbht, abjihiotch: 

Ephedra aff. intermedia Schr., 

Picea alata sp. nov. (pollen), 

Picea schrenkianaeformis sp. nov. (pollen), 

Pinus ceKAHH Cembrae, 

P. aff. silvestris L., 

P. aff. exelsa Wall. 

fljin noArpynnu me Pinus — Ephedra , b KOTopyio BKJnoneHu cneKTpu 
naBJIOAapCKOH CBHTU H BCex CBHT HeTBepTHHHHX OTJIOJKeHHH, ochobhhmh 
pyKOBOAHIAHMH BHAaMH HBJIHIOTCfl: 

а) fljIH CneKTpOB naBJIOAapCKOH CBHTU H HHJKHeHeTBepTHAHHX OTJIOJKeHHH— r 
Ephedra gen. (3 sp:), okojio 26%, 

Pinus aff. koraiensis S i e b. et Zucc., 

P . aff. strobus L., 

P. aff. silvestris L., 

Tsuga aff. canadensis (L.) Carr., 

T. crispa sp. nov. (pollen), 

T. torulosa sp. nov. (pollen), -[- 1 
Taxodium aff. distichum L. (Rich.)-f- 

б) fljia cneKTpoB cbht rojiySon, najieBon h nosAHeneTBepTHHHUx otjio- 


1 3h8k + o6o3Ha*iaeT eAHHHHHue HaxoAKH. 
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Picea ceKijHH Eupicea, 

Pinus aff. cembra L., 

P . aff. strobus L. 

P . aff. silvestris L., 

Ephedra (2 sp.), okojio 22%. 

10. Koppejinpytomne rpynnn cneKTpoB i303bojihiot: bhaojihtb noArviay- 
KOHHTOByiO TOJIIHy HeCKOB H TJIHH B npHHpTHDIfce B CaMOCTOHTeJIbHyiO, HaH- 
6oJie© ApeBHioK) CBHTy — Meji-naJieoAeHOByio; conocTaBHTb onoKosyio CBHTy 
ripUHpTHIDbH C CaKCayJIbCKOH H OTHaCTH C TacapaHCKOH CBHTaMH IIpHapaJIbfl; 
conocTaBHTb BepxHne ropH30HTH ameafiptiKCKOH cbhth O. C. BnjioBa (?) 
b Typrae c hhjkhhmh ropH30HTaMH KyraHSyjiaKCKOH cbhth b npnapajibe h 
C HHJKHHMH CJIOHMH nepBOH CBHTH B IlaBJIOAapCKOM IIpHHpTHDIbe , a KOHTH- 
HeHTajibHHe 03epHHe otjiojkghhh nepBOH cbhth b IIpHHpTHmbe — co cpeA- 
HHMH H BepXHHMH ropH30HTaMH KyTaH6yJiaKCK0H CBHTH B llpHapaJIbe; BHABJIHTb 
b oTAejiBHyio rpynny cbhth: HeTBepTyio, apaJibCKyio, naBJioAapcKyio h cbhth 
HGTB epTHHHHX OTJioHteHHH. Rmi 3toh rpynnH xapaKTepeH ynaAOK pa3BHTHH 
rojioceMeHHHX. no BHAHMOMy cocTaBy rojioceMeHHHX cneAyeT bhabjihtb ot- 
jioHceHHH neTBepTOH cbhth b oco6yio noArpynny ojiHroAeH-MHon;eHOBoro bo 3- 
pacTa, a otjiojkghhh apajibCKOH cbhth — b noArpynny MnoijeHOBoro B03- 
pacTa; bhabjihtb Ha ocHOBaHHH BHAOBoro codaBa rojioceMeHHHX pH a thhob 
cneKTpoB, xapaKTepH3yiomHx m HOAGH-njiHoijeHOBHe , HHnuie-, cpeAHe- h 
B epXHe^eTBepTHHHHO H COBpeMeHHHe OTJIOHteHHfl. 

11. TpaHHIJH (|)JIOpHCTHHeCKHX rpyHH CneKTpOB COBnaABlOT C rpaHHIjaMH 
CBHT, BHAGJieHHHX HpH nOMOHJH (^aiJHaJIbHOrO aHaJIH3a. OjIopHCTHHGCKHH aHa- 
JIH3 CnOpOBO-HHJIbAeBHX CneKTpOB AaeT B03M0>KH0CTb AOTaJIbHO paCHJieHHTb 

3th cbhth b Tex cjiyaanx, KorAa H3yneHHe hx jiHTonorHHecKoro cocTaBa He 
AaeT AOJiH^Horo 3$$eKTa. 

12. CxeMa CTpaTHrpa<J>HaecKoro nojiojKeHHH pyKOBOAamnx rpynn nHJibme- 
bhx cneKTpoB- ronoceMeHHHx HBjiaeTCH aacTbio oSmeii cxeMH CTpaTnrpa^H- 
qecKoro noJioHceHHH pyKOBOAHianx cnopoBO-nHJibn;eBHx cneKTpoB h roaoce- 
MeHHHX, HOKpHTOCeMeHHHX H CHOp B KOMHJieKCe; B HaCTOHIIjeH paSoTe BBTOp 
CAGJiaJI HOHHTKy BHHBHTb B03M0>KH0CTb pa3pa60TKH TaKOH CXeMH Ha HpHMepe 
H3yaeHHH HHJIblJH TOJIOCeMeHHHX, BHAOJieHHHX H3 TpeTHHHHX H 60 Jiee MOJIO- 
AHX OTjioateHHH CeBepHoro npnapaJibH h naBJiOAapCKoro npHHpTHmbH . 

B AaJibHenmeM 3 Ta cxeMa AOJi>KHa 6 htb 3HaaHTejibHO pacninpeHa h yToa- 

HeHa HpH HOMOIAH H3yaeHHH CHOpOBO-HHJIbAeBHX CneKTpoB HeoreHOBHX H 

BepxHenajieoreHOBHX otjiojkghhh CeBepHoro npnapajiba, a TaK>Ke b npoijecce 
nepecMOTpa MaTepnajioB no TyprancKOMy nporn6y, c npOBeAOHHGM aHajiH3a 
CQCTaBa HHJIbAH rojioceMeHHHX HO TOH CXeMe, KOTOpOH npHABpJKHBaJICH aBTOp 
npn H3yneHHH rojioceMeHHHX b npnapajibe h npHHpTHinbe. 

B 3 aKJHoaeHHe cjieAyr otmcthtb coBepmeHnyio Heo6xoAHMOCTb bbgachhh 

B HpaKTHKy CnOpOBO-nHJIbAeBHX HCCJieAOBaHHH TpeTHHHHX OTJIOJKeHHH $JI0- 
pHCTHaecKoro aHajiH3a. nocaeAsoo ho3bojiht ncnojib30BaTb apeajin coBpe- 
MeHHHX BHAOB H pOAOB A™ pemeHHH BOHpOCOB O npOHCXOJKAGHHH H MHFpaiJHH 
<£jiop, a TaKHte o6jiernHT conocTaBjieHHe 0AH0B03pacTHHx otjiokghhh Ha Tep- 
pHTOpHHX, 3HaHHTeJIbHO yABJieHHHX OAHa OT ApyrOH. 

Ha ao nojiaraTb, hto 3to b HacToamee BpeMH eAHHCTBeHHo npaBHJiBHHH 
nyTb k pacmH$poBKe a&hhhx cnopoBO-nHJibijeBoro aHajiH3a h k pacmHpeHHio 
B03M0>KH0CTeH HpHMeHeHHH erO B o6jiaCTH CTpaTHrpa^)HH. 
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Taxus baccataeforrnis sp. nov. (p) 
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Pinus aff. Roraiensis SLebet loco, 
Tsuga crispa sp. nov. (p.), 

Abies sibiriciformis sp.nov. 

(p.), Pinus Sect Eupitys 
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Pinus Banksianaeformis s p.nov.(p), 
Pinus protocembra spnov.(p), 
Cedrus Longisaccata. so, nov. Ip.), 
Picea tasdraniccL sp.nov.lp), 
Bacridium elatumiformis sp.nov. 
{p.), Taxus cuspldataeformis 
sp. nov. fp) 
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<X>ar. 14. PyKOBOAamne cneKTpu rojioceMeHHLix ana naaeorenoBLix oiJioaceHHH CeoepHoro llpnapaJiLH. CocTaBn:ia E. J\. 3aKJiHHCKaa 
l — necoK; 2 — necaaHHK; 3 — rjnraa KapCoaainaa; 4 — rjiHHa nec^aHncTafl; 5 — raaaa njianaran:; $ — rjiima c.ioucTaH; 7 — cmmetma cuAepHTaj 8 — fjtayaa ycTpui;. 
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Pinus silvestris, Pinus aff.silvestris, 
Ephedra, distachya L. 
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. CmenHQu. Komnpeno c oSunueM Chenopodiaceae, 
Legumingsas, PLumbaqmceae, Ephedra, UmbeUiferae 
Ar\emsia,B.ramLneai, eouHuwo- Pinup cf.silves-‘ 
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Pinus silvestris, Pinus aff. silvestris. 
Ephedra, Pinus cf. cembra 
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effiSfePcm cemuu CembraeAm silvestns.Betula sp. 
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Pinus silvestris, Pinus aff. silvestris, 
Pinus cf. strdbus , Picea sp. 
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Pinus off. koraiensis, Picea off. exelsa 
Pirn off .silvestris, Pinus aff. Strobus 
Pinus Cf. cembra. 

a v; t; '-V-'i-'i-V.'- 

tladnodap- 

cnaa 

He6swbe 

(oMpsszi) 

naBmdajipxt\ 

xam,cmmcmpuyc,ChUaWerm 
sdiLosseri,nipparLDp cf.lmjtpt 

Bff* 


BejdHOsupmpamnKpbmbix acanmnuiL c Artemisia, &ra- 
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Pinus of tstrobus, Tsuga crispa (p.) 

Tsuga sp. Pinus cf. cembraPinus off.karaien- 
sis. Taxodium aff. distimm, Pinus iffM- 
vestris, Cupressaceae,Taxussp Epheampfy 
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Ephedra Off. in termedia Schr. Picea 
edata sp.nov fp) , Pinus ce/rquu Cem- 
brae.P aff. exelsa Wall, Pinus 
aff . silvestris l.P.exeisasformig. 
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Cj/perites sp-Saliz tenera A.Br., 
Pvpulus batsamoLdes Goepp, 
Ptmcarya cf. castaneifoliaCtiepp) 
Mencel, Salviniu,Mlantum sp. 

vnopa umjmmm ctoMwmmu cytimponu veewii. Pacm - 
mt rib ^ oc n t - wdeHt a axd^ ro~* 

SSL 

tSSL 







. 



nbwbubi.mpahhucmbix Kcbpoiukot ' 

SS5Mt 

ilia noButuem/x . 
Spemipodama oiu- 
maxml da ompu- 
mux Mecmax-cmen- 
Hbie accoauayuti 

Pill 

TlepBaafmmu 

HemnanbHan) 

CirB.3, oSp. 
Nnm,m,m 
Mukmeickisi) 

A ',C 


Taxodium sp. 

Tax odium sp. 
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Pinus singutaris sp.nov. [pj 

Tsuga aff. canadensis (L.) Carr., 
Tsuga crispa Sp.nav.fp), 

Tsuga torulosa spnou.jp), 

Pinus exelsae/ormis sp. nov. fp). 
Ephedra aff. PrzevalsM; Staph, 
Ephedra af f. distachya L. 
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Pacmumenbnt>cmb neemx accouuauuu.. B ochoShom cyS- 
mponuvecmm quiopa c Btius.Nyssa.Buxus.Myrtiueae, 
Moraceae, Maqnoliaceae. 3/mvumejibHan npuMecb yue- 
Pbhho mcronadHbix nopod c Liquidambar, Quercus,Carya, 
Carpinus ■ OdmBpeMemo mmna Taxodium(daZ5°/i>) 
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Abies protofirma spnov.(p), 
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Pinus ceKLfuu Banksta Mayr, 
Pinus strobiformis spnovfp) 
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Vnopa soaenoBbix dua- 
moMeu 

Mhoio m/rocejxeimix c Cedrus, Podocarpusfliraruamceiie, 
Cu.pressaceae,G.inHyoaceae,Cuca<iaceae. Mnoeo cnop 
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Cedrus Janschinii sp.nov. (p), 
C.pusitla lauer (phClangisacca- 
ta sp novl p), Podocarpites 
kazakhstanica sp. not ) (p), 
Podocarpus Nageiaforms 
sp.nov.(p), Pinus bicornis 
sp. nov. (p.) , Pinus Pondero- 
saeformis sp.nov.(p), 

Torreya catiforniformis sp.ntru(p) 
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Pacmumeobtwcmb necnast.MHoeo nonpbimoceMeHHbix c 
Myrtaceaepdlmae, Moraceae, immeeas. epedu zopoceMemux 
npeiSjiadwm npedcmSumenu ceMeicmB Podocarpaceae 
(Bacryditim, PhyUocladus, Podacarpus) Mhoso Cedrus, 
PCoeq tasaranicafp) Mhko cnop nanopomHumB 
Ceratopferis, Bichsonia,Aneimia, Cieiohenia. 

Cpedu noKpbimoceMeHHbtx mhoco dudod HeonpedepeH- 
Hbix u oooSHauawmuxcp nan Triorites sp. 
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Podocarpus kazakhstanica sp.nou 
(P) . P Seitoinformis sp. nov. (p), 

P andiniformis sp.nou Ip), 
Cedrus parvisaccata laaerfp), 

C. Lonaisaccata sp.ncv.(pj,C.aff. 
Deodar a Loud, C.pusitla lauer 
[plOacrydium elatpmiformis 
sp. nov. p), Welwischitei proto- 
mirabihs sp n. fp) 
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VII. MOPOOJIOrHHECKOE OIIHCAHHE IIbIJIbII,bI rOJIOCEMEHHbIX 
BbmEJIEHHOU H3 KA0HO3OBCKHX OTJIOJKEHHfl 
IIABJIOAAPCKOrO nPIIHPTbimbU H CEBEPHOrO nPHAPAJIbH 

CnopoBo-nH^eBHe cneKTpu, BH^eiieHiibie aBTopoM 113 najieoreHOBtix ot- 
JiojKeHHH IlaBJioflapcKoro RpHiipTMinta n CooepHoro llpnapa.iba, pa3HCo6- 
pa3HH no cocTaBy; ohh coAep?Kax 6onee 300 pa3jmnnHx bhaob nHJH>n;H h cnop, 
cpe^n KOTopux nHAbija ronoceMeHHLix nrpaeT HeManyio porn,, n ynacTne 
ee b cneKTpax, npHHaAne?KamHx pa3AHHHbiM cxpaxarpa^HnecKHM ropH30HxaM, 
bo MHornx cjiynanx MO>nex HMexb Koppennpyiomee 3HaneHiie. 

I an nan Hcnonb30BaHHe aahhbix cnopoBo-nbinbijeBoro aHajin3a aah cxpa- 
THrpa^nnecKoro pacnneHeinm xpexHHHbix orao^eiini c K3>kabim toaom pacmn- 
pnexcn, a OTcyTCTBne cooxBexcxByioiijHx axnacoB n cnpaBonnHKOB 3aMexHO 
3aTpyAimeT aHaHHXHnecKyio pa6oxy, aBTop pemaexcn onySnHKOBaxb AaHHbie 
no nbinbije rojioceMenHHx a o 3aBepmeHnn Bceii npeAnpHHHTOH hm paOoxbi no 
Mopc|)OJiornqecKOMy onncanmo xpeximiux nhuih^i h cnop riaBjioAapcKoro 
npimpTunibn n CenepHoro ripnapajibn. 

K cojKaJiennio, ao chx nop eme HeT cxeMti nopnAKa omicainiH n HanMeno- 
BainiH ncKonaeMbix ntuibAM n cnop, ho, no-BHAHMOMy, oahhm H3 upaBujibHbix 
MeTOAon HBjineTcn cpaBiieHne ncKonaeMbix (|)0pM c n3BecTHbiMH t^opMaMH Hbme 
WHBymux pacTeunn. Kohghho, oto npHMCmiMo numb npn onncaHnn nmibAe- 
bhx oSononeK, iiaBneneimbix H3 OTnoKeimfi nocnenaneo30HCKoro BpeMeHH, 
KorAa y>ne noaBiiAHCb pacTennn, npmiaAJie>Kam;ne k Ten >Ke ceMencTBaM, 
a MOJKOT 6bITb, H pOAaM, HTO H MHOHie paCTeHHH COBpeMeHIILIX paCTlITeJIbHbIX 
accon;naAnn. B Hacxnocxn axo npHMeHHMO k ncnonaeMbiM oGonoraaM nbuibnibi n 
cnop TpeniHiibix pacxeiiHH, xan nan (|>nopa xpexHHHoro nepnoAa b ochobhoh 
Maccc 6buia y>KG 6nii3Ka k coBpoMeHHoii ^jiope xponnKOB, cyGxponHKOB n, 
oxnacxn, yMcpemibix 3oh. 

IIooTOMy, onncHBan tf>opMbi nbinbijeBbix 3epeH ronoceMemibix, BbiAGJieH- 
hmx ii 3 xpeximHbix oxaokghhh, n no bo3mo;khocxh npnBOAn nx k ecxecxBenHon 
chctcmc, asxop npnGeran k ynoTpeSjieHino nanSonee pacnpocxpaHeHHbix b na- 
neotixonornH o6o3Haneimn. ^jih oSoBnaHenna npeAnono>KHxenbHOH npnnaA- 
Jie^nocxn k coBpeMGHHOMy ceMencxBy, poAy hah BHAy ynoxpeSnnjiocb oKonna- 
HHe ites , nanpiiMep Pinites. Cxoactbo c nbrnbijoii coBpeMeHHoro BHAa ao~ 
cxaxonno o;ih3koo no coBOKynHocxH npH3HaKOB o6o3Hananocb coKpauje- 
hiio «aff» (affinis); npn 6ah3kom cxoAcxBe, ho hgbo3mo>khom noAHOM cpaB- 
neiiHH H3-3a haoxoh coxpaiiHOCXH — «cf.» (conformis). Mop^oAornaecKoe 
CXOACXBO C COBpeMeHHHM BHAOM o6o3HanaAOCb OKOHHaHHGM formis npn 
ycAOBHH ycxaHOBAeHHoro poAa, nanpiiMep Pinus longifoliaformis. B xom me 
cnynae, ccmi HCKonaeMue (|)opMbi Gunn To^KAecxBeHHH c $opMaMH coBpe- 
MGHHbIMII, HM npHAaBaAOCb COBpeMeHHOe IiaHMOHOBaHHe, HO nocne Hero B cko6- 
Kax exaBHAoeb fossilis. 06haho 3to ynoTpeGnaeTCH aah HaHMeHOBaHHH haho- 
AeilOBblX H HGTBepXHHHblX BHAOB. 0XHM aBXOp yKa3LIBaA Ha npHHaAAe>KHOCXb 
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(JjopMLi k HCKOiiacMOMy pacxcHino. Tanoii ciiocoo xapaKxepiicTMKM HCKonao- 
mlix iiBiJibiiiOBLix 3epcH, c OAiioii cxopoHLi, npH6auH<acT onpeAeJieime k ccto- 
CTBomiOH ciictomc , a c Apyron — rioKaauBaex, hto aBTop lie cniiTaeT bo3mo>k- 
1 ILIM UOJIllOCTblO OTO>KA0CTBJIHTb IIO ULIJIbAG HCKOnaeMLIM BHA paCTCIIHH C CO- 
BpcMeinibiM name n b tom cjiynae, ecjm Mop<j)OjrorHnecKoe cxoACTBoiiLiJibu;bi nx 
one b ii Aiio. 

Tojibko b tgx cjiynanx, KorAa BCTpe T iCHiiaH xopomeii coxpaimocTM hcko- 
uacMan ^opMa nmibucBoii hjih cnopoBoii o6ojiohkh hmcjib xapaKTepmae (bbi- 
AexrHioiu,ne ee cpeAH liponiix H3BecTiibix iicKonaeMbix (J>opM) h noBTopmoiipieeH 
Mopc|)OJiorHHecKiie ocooohhoctii, ho lie itMCJia aHaxioroB cpeAH nmibpbi coBpe- 
Meimbix bmaob pacTOHiiH, cii npiiAaBanocb HOBoe na3BaHHe, ocHOBaHHoe iia 
xapaKxepe 3tiix MOpc|)OJiornnecKHX ocoSeiniocTeii. Hpii otom htoGh iiona- 
3 aTb, hto bma onncan TOJibKo iio nujibAe, Ao6aBjiHJiocb b cnoSKax cjiobo «pol- 
len» 1 . BnocjieACTBMii, KorAa 6yAyT co3AaHH cncTeMaTHHecKne cnpaBOHHHKH 
no Mop^ojiorHH nbuibii,bi coBpeMeHHLix pacTeHHii, HaHMeHOBaHHH HCKonaeMbix 
(J)opn b Sojibinen Mepe MoryT Sutb yTOHHenbi. B HacxoHmee >Ke BpeMH oneiib 
Banmo, hto6bi oahh h Te >kc c|>opMbi scerAa hmgjih oaho h to ?ne Ha3BaHne h 
liCKonaeMbiii MaTcpnaji Gbiji 6li cpaBiniM. 

Abtop nojiaraeT, hto, bo3mo5kho, hm Aonymenbi HeKOTopue norpeniHOCxu 
b onpeAejieHHH nmibubi, a nosTOMy 3aMenaHHH, KOTopbie MoryT B03HHKHyTi> 
y jinn,, Hcnojib3yiomHX ero paSoTy , oh c roTOBHOCTbio npnMeT bo BHHMaHne npn 
AajibHeiimeH pa6oTe. 

OnncaHiie BCTpeneHHbix (j)opM AOJianocb napaJiJiejibHO c noAcneTOM 3epen 
npn aHajiH3e. IIoaTOMy BHHBjieHiie ochobhlix Mop^ojiornnecKHx npii3HaKon 
HCKonaeMbix nbijibpeBbix 3epeH (odojioneK) 3anacTyio Sbijio CAOJiaHO no oa _ 
HOMy-AByM 3K3eMnjiHpaM. Bee npo6bi o6pa6aTHBaJincb anieTiumpyiomen 
CMecbio, xan hto HCKonaeMan nbuibii;a 6mia npiiBeAeHa b cocTOHHiie, cpaBHH- 
Moe c 3xajiOHHbiM MaTepnajiOM. BojibmiiHCTBO onncaHHbix <|>opM AOKyMeiiTH- 
poBajiocb iipn noMoiAH MHKpo^OTorpa^HpoBaunn hjih 3apncoBOK. ripn AaJib” 
nennnix aHajiiiTiiHecKiix pa6oTax BHOCiijincb nonpaBKii Ha yKJioneHHH 
b pa 3 Mepax n b xapaKTepe CTpy KTy pHux 3JieMeHTOB. Tanon MeTOA omicamm 
AOiiycnaeT, Konenno, npo6ejibi n iieTOHHOCTH onpeAeJieHHH, KOTopwe aojdkhli 
H cnpaBJiHTbcn no Mepe HaKonjieHHH (JmKTHnecKoro MaTepnajia. 

KoMnjieKC nbiJibHbi rojioceMeHHwx , BCTpeneHHbix b cnopoBO-nbUibn,eBbix 
cneKTpax naneoreHa, coAepnuiT Tpn Mop^ojiornnecKH pa3JiHHHbix Tnna 3epen 
((|)nr. 16): 

I. IlHJibn,eBbie 3epna c^epoHAaJibHbie, OAHOKaMepnbie, 6e3 B03AymHbix 
MeniKOB, oAHOnopoBHe hjih 6ecnopoBbie (<f>nr. 16, rpa$a I, 1—8). K 3T0M.y 
Tnny othochtch rojjn>n,a Taxaceae h Taxaciles , Taxodiaceae, Pinaceae (poA 
Tsuga ), Araucariaceae h Araucarites; Cupressaceae h Cupressites; Gnetaceae 
(Gnetumites ) . 

II . IIbiJibi],eBLie 3epHa 3jiJinncoHAajibHbie, 6ecnopoBbie, oAHo6opo3Aiibie 
HJIH 6e36op03AHLie, 603 CKJiaAOK HJIH CO CKJiaAKaMH, 6e3 B03AyniHbIX MeiUKOB 

hjih c 3anaT0HHbiMH B03AyniHHMH MenmaMH ($nr. 16, rpa$a II, 1 — 5). 
K 3TOMy THny othochtch nmibnaGinkgoaceae, Cycadaceae, Ephedraceae n 
Ephedtites h Welwitschiaceae h Welwitschiacites. 

III. IlbiJibiiieBbie 3epHa cjio>khoh (J)opMbi, oSbihho TpexKaMepHbie, b OTAejib- 
hhx cjiynanx neTbipexKaMepHbie, c HeHTpaJibHbiM TenoM h B03AyniHHMH Mein- 
KaMH ((f)nr. 16, rpa({)a ///, 1 — 5). Kaxonrpynne othochtch nbijibna Pinaceae 
(poAM Pinus , Picea , Abies, Cedrus , Keteleeria), Podocarpus h Dacrydium. 

IlbiJibHa ceMeiicTBa rHHKroBHx h HiiKaAOBbix b HacTonmeii pa6oTe oxapan- 
TepH30Bana neAOCTaTOHHO nojmo H3-3a peAKOCTH ee HaxoAOK b KaHH030HCKUx 
cneKTpax. KpoMe toto, coBpeMeHHan $jiopa AaeT ajih hhx oneHb 6eAHMH epan- 
HHTejibHLiH MaTepnaji, 3iianHTejibHO SeAHee, neM ajih Apy™x ceMencTB. Jlo- 


1 AnajiorHHHO «spra.» 3pATMaHa (Erdtman, 1947). 
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ctutotuo nan omh.itl, -no Ha oGiuiipHoro pa H ee pofla Ginkgo b uacronmco B pe- 
mh MBBecxeu xojilko oaiuc bha - Ginkgo biloba L. ritinma com. Pinaceae 
oxapanTepii30Bana nojiiiee, ran Kan cpaBHiixentHUH Marepnan Aaaaji bo3mojk- 
HOCTB AOBOJIbHO HIlipOKOl O COnOCXaBJIGHHH C HblJIbHOH COBpeMeilHHX paCTGHHH. 

OTOHSAecTHJiemie oinicuBaeMoii iihjibhh c bhahmh hjih pogaMH ncKonae- 
MOI, iibun.ui,!, ynoMHuyTOH b jiHxepaxype, nponsBOAimocL iie no rojioxwnaM, 



® Mr . 16. CxeMaTHaocKoe H3o6pa>KCHHe pa3jin>iHi>ix Mop^ojiornaccKiix 

muibijfii ro^oceMeHHwx. 


THnOB 


nujIhn T c^epoimajibna h, oflHonopoBan hjih CecnopoBaa (1-5) ojuioGopoan- 
rTxus mi 4 Ge3 T ° M 0P T Hafl(6 ~ S): 2 “ ™ n Taxodium; 2 - tun Sequoia; 3 - th„ 
ArxiH>a 7 c Torreja ' 5 ~ THn Cupressaceae ; 6— thh Sciadopitys; 7 — run 
Araucariaceae ; 8— tjiii Tsuga . II - nwjibiia ajumncoiiHajiMiaH, onHoSopoajuiaH 
it */ OeaCopoanHaH (4—6). l— tpiii Ginkgoaceae; 2, 3 — thii Cycada- 
ceae; 4 — ran Ephedra ; 5 —tiiii Welwitschia. Ill — nmitpa cjiotkhoh tatic 
3AymHHMH MemKaMH: i— THn Pinus protocembra ; 2 — Tim Podocarpus- 
thh Pinus CeKitfm Strobus; 4— ran Pirtus sibirica; 5 — thh Pinus silvestris’ 
6- thh Pinus cemuiH Banksia; 7 - T nn Cedrus;S — thh Plcea * 


l ojiOTiimj b oojibniiiHCTBe cjiynaea 


a no ouHcaunnM hjih MiiKpo^)OTorpa({)HHM. 
ocxaBajiHct ajih Hac HejjocTynnLiMH. 

Bee npenapaxbi, no koxophm Bejioct onucaiiiie HCKonaeMLix tfiopM, oxho- 
chxch K KOJUieKmiH THH AH CCCP JVs 3082. n P enapax M H3 nawiOflapcKoro 

n P HHpXmiJb>I HMeiOX HHA6KC-g- H -g- , 3 113 CeBepHOFO IIpHapaJIBH -^L 

PH H a K u cflejiaHH b tjj o t o jia G o p a x o p 11 h OTAejia CTpaxnrpadiHH 

i nn AH LLLi saBeAyKimiiM jiaoopaxopHeii A. M. Hhkhxhhbim npir nenocpeA- 
cxBeHHOM yqacxiiH aiixopa. 3apncoBKii BBinojiHeiiBi anxopoM. 
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OBmuK CIIMCOK BHAOB, nPHBEflEHHBIX 
B OIIHCAHHHX 

KJ1ACC CYCADALES 
GEM. CYCADACEAE 


Zamites (pollen). 

Encephalarites cycadioides sp. nov. (pollen). 

KJIACG GINKGO ALES 
CEM. GINKGOACEAE 

Ginkgo bilobaeformis sp. nov. (pollen), 
Ginkgoites (pollen). 


EJIACC CONIFERALES 
CEM, TAXACEAE 

Taxus cuspidataeformis sp. nov. (pollen). 

T. baccataeformis sp. nov. (pollen). 

Taxites (pollen). 

Torreya californiformis sp. %iov. (pollen). 

CEM. PODOCARPACEAE 

Podocarpus sellowiformis sp. nov. (pollen). 

P. andiniformis sp. nov. (pollen). 

P. nageiaformis sp. nov. (pollen). 

Podocarpites kasakhstanica sp. nov. (pollen). 

P, gigantea sp. nov. (pollen). 

Podocarpus aff. dacrydioides A. R i g h. 

Dacrydium elatumiformis sp. nov. (pollen). 

CEM. ARAUCARIACEAE 

Araucaria elegans sp. nov. (pollen). 

Agathis ovataeformis sp. nov. (pollen). 

CEM. PIN ACE AE 

Abies sibiriciformis sp. nov. (pollen) 

A. proto firma sp. nov. (pollen). 

Keteleeria davidianaejormis sp. nov. (pollen). 

Picea tasaranica sp. nov. (pollen). 

P. schrenkianaeformis sp. nov. (pollen). 

P. alata sp. nov. (pollen) (ex. gr. P. jezoensis Car r.). 
Cedrus aff. deodar a Loud. 

C. laxireticulata Z a u e r (pollen). 

C. piniformis sp. nov. (pollen). 

C. Janschinii sp. nov. (pollen). 

C. parvisaccata Z a u e r. (pollen). 

C. pusilla Z a u e r (pollen). 

C. aff. libani Laws. 

C. longisaccata sp. nov. (pollen). 

Pinus cembraeformis sp. nov. (pollen). 

P. aii.'koraiensis S i e b. et Zucc. 
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P. microsibirica sp. nov. (pollen). 

P. sibiriciformis sp. nov. (pollen). 

P. ex. gr. sibirica (R u p r.) M a y r. 

P. protocembra sp. nov. (pollen). ' • 

P- ex. gr. protocembra. 

P. strobiformis sp. nov. (pollen). 

P. peuceformis sp. nov. (pollen). 

P. exelsaeformis sp. nov. (pollen). 

P ■ ex gr. exelsa Wall. 

P. gerardianaeformis sp. nov. (pollen). 

P. longifoliaformis sp. nov. (po len). 

P. ponderosaeformis sp. nov. (pollen) 

P. bicornis sp. nov. (pollen). 

P. minutus sp. nov. (pollen). 

P. taedaeformis sp. nov. (pollen). 

P. singularis sp. nov. (pollen). 

P. banksianaeformis sp. nov. (pollen). 

P. halepensiformis sp. nov. (pollen). 

P. protosilvestris sp. nov. (pollen). 

P. aff. silvestris L. 

Tsuga crispa sp. nov. (pollen). 

T. torulosa sp. nov. (pollen). 

OEM. TAXODIACEAE 

Sciadopitys tuberculata sp. nov. (pollen) [ex gr. S. verticillata S i e b. et 

Sequoia semperviriformis sp. nov. (pollen). 

Taxodium aff. distichum L. (R i c h.). 

T axodiumites sp. 

Cunninghamia aff. lanceolata Lamb. 

CEM. CUPRESSACEAE 

Thuyoites (pollen). 

TAbocedrus sp. (pollen). 

Cupressites (pollen). 

C. sp. (pollen), (aff. Cupressus pallens B o 1 c h ) 

Chamaecyparites (pol len). 


K.IACC GNETALES 
CEM. WE LWITSCHIACE AE 
Welwi t sch ites p rotom i rabilis sp. nov. (pollen). 


CEM. EPHEDRACEAE 

Ephedra eocenipites Wodehouse. 

E. aff. Prszewalskii S t a p f. 

E. aff. distachya L. 

E. aff. intermedia S c h r. 

Ephedrites trinata sp. nov. (pollen). 

CEM. GNETACEAE 

Gnetumites (pollen). 
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/. li.IACC CYC AD ALUS CAI'OBMJS 
g:M. CYCADACEAE — CATOBHHKOBME 
Zamites pollen 

riHJibnaceM. Cycadaceae n Ginkgoaceae othociitch k THiiy BAAiincoHAaAb- 
hhx, GecnopoBbix, oAHo6opo3AHbix (nun c oahoh cK.ia;i,Koii). 

Zamites sp. (pollen) 

Ta6n. I, pnc. 1—3 
H 

npcnapax N? 191 ^ 


IlbiJibBa HMeeT cxoactbo co cAeAyiomiiMH $opMaMH, lisnecnibiMH no nine- 
pa ry pubiM AanHbiM : 

1933 Cycadopites sp. Wodehouse. Tertiary pollen. The oil shales of the eocene 

, 949 . Tbt.-J.rl. D. »tr.U«,«ph»l,o 

1950. < s s 1 « (t • “XSto™ Tnl’xVIlT 

gedehnt auf alle Sedimentgesteine der geologischen Vergangenheit, laf. X\ 111, 

1950. Cycadeen (oderGinkgoaceen) Pollen Rcissinger. TaMwe, Ta6n. XIII, <Jmr. 13- lo. 

IlunbueBoe aepno ajuinncoHAanbiioe, oAHo6opo3AHoe. AnHHa 3e P“ a 0K ‘ );|10 
25 a, mnpiina okoao 16 p, OTKAOHeHHH b pa3Mepax b npeAenax ot d ao o n- 

OHepTaime u Gokobom nono>KeHHH oBanbHoe. HaAHCTanbHOHCTopoHeoT oahoio 

nojiioca k ApyroMy h P oxoaht npoflOJibnaH 6opo3Aa V He: K<r ropm aepea 6o- 
p 0 3Aa iiohth cnpuTa noA 3 aBepHy buihmhch mpaHMH (Ta6n. 1, pnc. 2), TaK Kan 
3 epH 0 HacTO CMHiiacTCH TaKHM o6pa30M, BTO Kpan ero o6pa3yioT HeM ™ B P°f® 
aaBepHynmerocH JieuecTKa. 9K3HHa OAHOCJiOHHan (npn yBeAHneHHH b 400 pa3), 
b GojibiuHHCTBe cnynaeB rnaAKan hah HeHCnoGopoAaBHaTaH. KoHTyp 3epna 

DOBHLIH HJIM CJiaCoBOJIHHCTHH. 

HcKonaeMaH AopMa, ecjin cyAHTb no onncaHHHM n pncyHKaM, HMeeT cxoa- 
ctbo c nbiAbAOH Zamia muricata W i 1 1 d. b tom cnynae, ecnn aepHO ne cmato 
h coxpaHneT OKpyrjio-ajiminTHnecKoe onepiaHne. nbiAbpa Hrae HtHBymHx 

Zamia muricata onncana B. B. 3ayep (1950) b nncne npoinx Cycadales. 
Abtop OTMenaeT, hto nwAbiia Zamia HMeeT ABycnonHyio ooojionKy, p 
ahahmo npn yBejiveieii h u b 700 pa3. 

Ecah nujibiieBoe 3epno Zamites Ae^opMHpoBaHO h HecKOAbKO CHtaTO baoai, 
GoAbHIOH OCH, OHO HMeeT HeKOTopoe CXOACTBO c HHAbAOH pacTeHHH ceMencTBa 

Umbelliferae hah Leguminosae. - 

C. H. HayMOBOH (1939) $opMH, noAoGHbie Zamites sp., BKAroneHbi b oGmyio 

rpviiiiy Intorta. 

Bee uepenHCAeHHue Bbime chhohhmh ne Aaioi toahoto onpeAeAeHHH Aan- 
hoh AopMbi, Tan KaK aBTppbi othocht omicaHHue hmii nbiAbHeBwe aepHa haii 
i< ceMeiicTBy AHKaAOBbix hah k ceMeiicTBy GeHHeTHTOBHX. Kan H3BecTiio, dth 
ceMeiicTBa hbahiotch HanGoAec ApeBiieii BeTBbio roAOceMeiiHHx, aeAyiunx 
CBoe nanaAO euie c KaMeHHoyroAtnoro nepnoAa, npHneM Cycadales hmo. 
uiHpoKoe pacnpocTpaHeHiie erne b iopcnoe h MeAOBoe BpeMH. B OoAee moaoa . 
OTAOHteilHHX 3HaHe H He HX CHAbHO CHHWaeTCH, H B BepXHeTpeTHHHbIX OTAO- 
HtCHHHx HaxoAKH nwAbpbi pacTeiinii, npHHaAnejKamHX k ceMencTBy ^ycac • 
ceae, v>Ke eflWHHMHH. 
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M o c t o h a x o >k e ii ii e: HaiuioflapcKoe IIpiiiipTHiiibe, l!oc. Ila- 
paMoaoBKa, ckb. 1; Bepxniic ropii3oim,i veraHCKiix tjihh. 

P a c ii p o c t p a h e h h e: Heraiicmie rjinm>i b upeaejiax Ka3axcTana; 
aoneii — Jieiiac b repMaiuui; uepximii h cpeflHnii Me.x — b Ifem-pajibiion GiiGnpii! 


Encephala rites eycadioides sp. nov. (pollen) 

Tafiji. I, pin*. 4 h 5 

H H 

IlpeuapaTu JSTs 149 it 233 -j- . 


I o h o t h n: riaBjioAapcKoe IIpmipTbiijite, 03 . KeMiip-Tya, neraHCKiie 
rjiuuu n rjiHHM BTopon cbhtli KoirrnneHTaJibHbix omomenuii cpe^Hero ojim- 
ron,ena (nperiapaT «N® 149 |?). 

ITblJIbl^a HMeGT CXOACTBO CO CJIG^yiomilMlI (|)OpMaMK, II3BeCTHbIMll HO JIMTG - 
paType: 

1930. Cycadopites sp. Wodclious e. Tertiary pollen. The oil shales of the eocene 
Green River formation p. 485, fig. 1 — 3. 

1953. Encepha larites cycadiformis B o ji x o b h t ii h a. CnopoBO-uuJii.neBan xapaKTe- 
pnc.THKa Me;iOBi>ix otjiojkchhh nciiTpa.ihiii,ix oGnacTeit CCCP.ctd Go t;\6 i X 
pnc. 17. 

IlbijibneBoe 3epno oAiio6opo3Aiioe, ajiaiincowflajibnoe, GecnopoBoe. Taa- 
Mcp no Gojibinoii ocn okojio 30 p, no Menbiuefi — okojio 20 p; BcxpcnaioTcn 
aepua pa3M8paMit ne Gojiee 18 p no Menbiiieii ocn. OiepTanne b Gokobom iiojio- 
wenmi ajuiniminecKoe. Bopo3Aa AJiHHTiair, npoxoA»T ot nojiioca k nojiiocy. 
MeMOpaiia Gopo3Ai>i rjiaAKan. V oojibmmicTBa 3epen npan Copo 3 An b oGjiacra 
3KBaTopa CMbinaiOTcn. B peayjibxaie 9Toro npaa 6opo3AM o6pa3yrox pncyiroK 
n Bii^e BOCbMepKn (ia6ji. I, ({)nr. 4), mo HBjmeTcn oahhm H3 nanGojiee xapaK- 
repiibix flwarHOCTiiuecKHx npnanaKOB iibuibitbi Cycadaceae. 9K3HHa a« y- 
cjionnaH, TOHKan. HoBepxnocTb oksiihh nepaBHOMepHo MejiKoGyropnaTan. 
V KpaeB 6op03ALI OOa CJIOn 3K3HHM BbIKJIHHHBaiOTCn. 

C nbuibRon coBpeMenHoro Bn^a Encephalartos L e h m. oiiiicaHHaa mcko- 
naeMan (J)opMa HMeex Gojibinoo cxo^ctbo nan no <|)opMe h oHepTanmiM, Tan u no 
xapaKTCpy noBepxHOCTii 3K3 iihbi. OuinnueM ncKonaeMoro Bima ot coBpeMen- 
noro HBjineTcn Gojiee TOHKan 3K3mia n MeHbiuee KOJinnecTBo ee cjioeB [b onn- 
caunn B. B. 3ayep (1950) %mi iibijibijeBbix 3epeH Encephalartos Lehrn. 
yKaaanH xpn cjioh 3K3hhh, a iibuibiteBbie 3epHa ncKonaeMoro imaa iiMeioT 
a mm, A^a cjioh]. 

M e c t o h a x o >k a e h n e: cm. ronoTim. 

P a c n p o c t p a ii e h h e: MenoBbie otjiohcohhh Ka3axcxana w Cn6npn; 
3GU6H AMepuKn (cjijiopa TpuH-PiiBep), rAe iibuibija ouncana iioa oGurim na 3 Ba- 
nneM Cycadopites ; hiijkhhh n cpeAinm ojinron,en Ka3axcTana. 

IlbiJibna Cy cad ales xpyAHO oxjmmiMa ot iibuibijbi Ginkgoales n b ochobhom 
onpeAeaeunn BeAyxcn Jinnib ao ceMeiicTBa. C. H. HayMOBoii (1939) (fiopMbi, 
noAoGnbie Ginkgoaceae n Encephalartos L eh m., BMecTe c iibijibuon xboh- 
nbix Gc 3 B03Aymnbix MeinKOB oG^eAHHeiibi b oGmyio rpynny Intorla. UcKoiiae- 
Mbiii bha 6jim3ok k nbuibite coBpeMennoro poAa Encephalartos Lehrn., abb 
B iiAa KOToporo onncaiibi B. B. 3ayep (1950). B name BpeMn btot poA paenpo- 
cipaneH b K)>khoh ii IOro-Bocxonnoii A(j)piiKe. Llbijibita, noAoGnan Ence - 
phalarites b TpeTnnnHX oxjio^Kennnx Ka3axcTana, bhahmo, Mower pac-CMaT- 
p HBaTbcn Kan peanKT MejioBoh (|).nopbi. 

Corjiaciio AhHHbiM B. B. 3ayep (1950), HanGojibinero pacnpocTpauonnn ca- 
I'OBiiHKOBbie AocTiirjiii b Koiine iopCKoro ii b nanajie MejroBoro nepnoAa. Oa- 
nano, no AamibiM Kpeiiaejin (Kransel, 1949), b Tpexminoe BpOMH oun npcA- 
cxaBaeiibi eute 21 bhaom. 
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Ha TeppMoptni Ka 3 axc-raHa hh nbuibAbi, hh MaKpocKoniiHecKHx ocTaxKOB 
Cycadales a o Harnax HccjieAOBaHHH He 6 bijio HaiiAeHO. B. B. 3ayep oTMenaeT 
oSiijnie HaxoAOK AHKaAOBbix (jiHCTOBBie oTnenaTKn) b oKpaiiHHbix 3onax Ch- 
SnpcKOH (|)jiopHCTHHecKOH npoBHHH,HH iopcKoro nepHOAa ($JiopM CpeAneii 
A3HH). 

B HacTonmee BpeMH ceMeiicTBO caroBHHKOBbix oDBeAHHHeT y poaob, npii- 
neM 6 ojibhihhctbo bhaob, othochiahxch k 3thm poAaM, HBJifiiOTCfl oonraTe- 

JIHMH TpOHHKOB. 

PacTeHHfl poAa Zamia b Hacxoainee BpeMH pacnpocTpaHeHbi b TpoiinnecKon 
H cydTponnaecKOH 30Hax AMepHKH h npeACTaBJimox codon ApenoBHAHbie hjih 
K ycxapHHKOBLie <J)opM£i, no BHemneMy bhay necKOJibKO HanoMHHaiomne ny- 
CXapHHKOBtie (|)OpMBI naJIBMBI HJIH Ap6 B0BEt AHBie nanOpOXHHKH. 


2. KJIACC GINKGOALES — 1HHK10BL1E 
CEM. GINKGO ACEAE — rilHKrOBblE 

Ha ocHOBaHHH HaxoAOK MaKpocKonimecKiix ocTaxKOB h iibijibali ycxanoB- 
neno, hto rHHKroBLie npHHaAJie>KaT k BeetMa aPGbhhm ceMeiicxBaM, neAyiAHM 
CBoe Haaajio ein,e c A^BOHa (HayMOBa, 1939; BojixoBHTHHa, 1952). HanSojiee 
ninpoKo rHHKroBLie Shjih pacnpocxpaiieHEi b lopcnoe BpeMH. B mgjiobom ne- 
piIOAe HHCJIO BIIAOB HX 3 HaHHXejIbHO CHlDKaeTCH, a B TpeTHHHBIX OTJIOJKeHHHX 
BCTpenaioxca npeAexaBHTejiH xojibko OAHOro poAa Ginkgo. Oahh H3 bhaob 
aToro poAa, a hmchho Ginkgo biloba L., cymecx B yeTH b Harne BpeMH — b cy6- 
TponnaecKOH 30He. 

ntiJibAa HCKonaeMbix bhaob, othochmbix k ceMencTBy Ginkgoaceae, HMeex 
OAHOximnoe cxpoeHiie, BeetMa 6jiH3Koe k cxpoenino nbijibH,eBoro 3epHa coBpe- 
Meimoro BHAa Ginkgo biloba L. 

nbiJiBAeBLie 3epHa ajuiHncoHAaJiBHBie hjih oKpyrjio-ojuiHncoHAajibHbie, 

OAHo6opo3AHbie h QecnopoBbie. Pa3Mepbi: 30 — 45 p. no 6ojibineH ocn h 15 

25 fx no MeHbineH. OnepxaHne 3epHa b 6okobom nojioJKeHHH oKpyrjioe iijih 

ajijiimxHnecKoe. KoHxyp 3epna poBHbiii hjih cjierna bojihhctbih. Bopo3Aa bh- 
THiiyxa napanJiejibHO Sojibuieii och, miipoKaa, HMeex xoiinyio MeMSpaHy. 
KoHxyp 6opo3AM HHorAa HepoBHbiH. 3K3HHa oAnocjioimaH, ToiiKaa (ho 6ojiee 
2 p), 3HannxejibHO yxonnexca h pe3KO o6pbiBaexcH k npaaM 6opo3Abi, ne bbikjih- 
HHBaacb. noBepxHoexb 3epHa rjiaAKan hjih HeacHoGyropnaxan. Cmhxoc nbuib- 
AeBoe aepno (cMHxne oSbihho nponcxoAHX b HanpaBJieHHH, napajuiejiBHOM oojib- 
in oii ocn) necKOJibKO HanoMHiiaex HbiJibAy Cycadaceae. HanooJiee pacnpocxpa- 
iiemibiH xiin HcnonaeMbix 3epen, othochmbix k ceMeiiCTBy Ginkgoaceae, Gjimne 
Bcero k HbiJibne coBpeMeHiioro BHAa Ginkgo biloba L. (Ta6ji. I, pnc. 12 14). 

Hci^onaeMbiii bha OTJiHnaexcH ot coBpeMeiiHoro jihhib 6ojiee yrjioBaxbiMn oaep- 
TailHHMH. 


Cihkgo bibobaeformis sp. nov. (pollen) 

Ta6a. I, pnc. 6 — 11 * 

IIpenapaTH JM® 170 -g- , 186 (pnc. 6); 198 -g" , 244 ^ h 2a5 ^ (P H( * 

H 8 

191 -£■ (pnc. 8 h9); 334 -g (P fIC - 10 H dl ) 


F o ji o t h n: IlaBJioAapcKoe npimpTBimte, iioc. IlapaMOHOBKa, ckb. 1, 
cjiioAHCTMe rjiHHH c pacTHTenbHHMH ocTaTKaMH; Men najieoren (npenapaT 

186|-). 
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paType? bI * a "" e8T c * mcJB0 m "■‘nywwHM. $opu»i., hbbbcxhumii „o : I 1(T e- 

p,,u ”' Tkc 011 *■'» » f it " — • 

CxpoeHRe nHjitpeBoro 3epna noaoGuo npiiBeflenHOMy b oGineii xapanxe- 
p.icxHKe ceMeHc TB a. PaaMepa,: 35-45 „ J„ „ 10_ 2 2 “ 1™ 

MeHBixieH. ^ nu 

M e c x o h a x o w a e ii h e: cm. roAoxnn. 

m , * T ™ C /?- P fc° ° 1 P a 11 6 11 • e: nan6ojiee flocTOBepnw paHiibie o HaxoAKax 

h^m?™,? 03 I0PCK " X 0TJI05KeH ™ y P ajI a * 3anaflHOH Ch6h P h, a xa K we 

H3 MejiOBtix H IOPCKHX oxjioHteHHH Kaaaxcxana. HaBecraa ntrama Ginkgo 

n T {ma ?° C P C « Hero Kaaax- 

> P AHero ypana h 3anaAHo-Cii6iipcKoii HH 3 MeHHocxH. 

Ginkg ° °™ eHeH0 B 3 °P ene 3anaAHoii TepMaHiiH 0 
P AMe P HKe - TAe nHAtpeBbie aepHa xnna Ginkgoaceae MHorne 
aBTopn oihochah k rpynne «Cicadeen oder Ginkgoaceen pollen*. 


Ginkgoites (pollen) 
Ta6ji. I, piic. 15, 16 
IIpenapaT JV° 193 — 


"TZ™' 10 3epHa , no BaeniHeMy oCmimy hoaoShh HHAbpe Ginkgo. Oxah- 
a™;* 3HaAHTeAbHO 6oAbuiHMH pa3Mepa M H (AO 60 (x h 6oAee no SoAbineii och) 
ai<3HHa uacxo HMeex pa3pMBH no 6opo3Ae. 

T^L C T0Hax0H< « eHIIe: naBAOAapcKoe IIpHapTbimbe, oa. KeMnp- 
ya, HexBepxaa CBHia KOHTmieHTanbHoro oAnropeHa (BepxnHH aopeti). 


d. KJI ACC CONIFERALES - XBOHHME 
CEM. TAXACEAE— TIICCOBME 

IlbiAbRa thccobhx OTHOCHTca k Tuny c$epoHAaAbHux, 6e36o P 03AHbix 6ec- 
nopoBHx Iran OAiionopoBbix iibinbpeBbix aepeH IA ’ 060 

npa P i a n 3MePiIBaptHPyi0T B n P B * ejIax0T 16 AO 30 (X, B aanncHMOCTH ox npnnaA- 
AejKHOCTH K poAy HAH BHAy. OuepxanHH oSbiBHO OKpyrAHe HAH HenpaDHAbHbie 
aCBS3E c0 BTO PHAHOH Ae^opMapHeit. ribiAbpeBoe aopHO 6ea6opo3AHoe, nacro 
RnanL TpeUlHHy * Torre Vf) > pasBepaaiomyio ero ot pernpa k nepn^epim. IIo- 
BHAHMOMy, TpeipHHbi oSpaayioTCH b MecTax, npeAHaaHaueHHbix £ia npona- 
cxamin nbiAbpeBon t P v6kh. HeKOTopbie aep H a HMeioT cKAaAKii (Taxus). OicJma 
HMAbpeBbix aepe H oaho- hah AaycnoHiian. IIoBepxHocTb 9K 3 hhh o6uhho 
TAaAKaH HAH HMeex Syropnaxo-iuHnoBaTHe Bbipocra. B aaBHCHMOcxii ox H a-’ 
ahhhhhah oxcyxcxsHH CKyAbiixypnbix BbipocxoB KOHxyp aeptia rAHAKHii HAH 
uepoBHHH. HcKonaeMaa Hbinbpa ceMeiicxBa Taxaceae, xan we nan h nbiAbpa 
coBpe M eH H Hx pacxeHHH 3T0F0 ceMeixcxBa, HMeex Mop^oAornnecKoe cxoactbo 

r rr PaCTeH ™ CeMe “ CTBa Cupressaceae. IWpa, oxHecemraH hbmh 
k popy faxus, oxnHuaeicn ox hhapph, oxHecennoH k ceMencxBy Cupressaceae 

URMbi T0JICT ° H H Bcerfla CKynbnxypHoii 9K3 hhoh, a xanwe oxcyxcxBneM xpe- 
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13 xpexunHbix OTjiomeHUHx CeBGpiioro KasaxcTHHa aBTopoM Gbuia Haiijicua 
nbuibija TiiccoBHx, npeAcxaBJieHiiaH xpeMH BHAaMH, aobo^bho 6jih3khmh no 
Mop^ojioriiHecKMM iipii3HaKaM k iibiJiBue coBpeMeunbix po«OB TaxusL. n 1 or- 
reya A r n o t t. 

B. 13. 3ayep (1950) OTMeaaJia, hto nujibija thccoblix b acKonaeMOM cocToa- 
Him BCTpenaeTca aobojibho pe^KO, ho, no-BiiftiiMOMy , 9to BepHO tojibko ajih 
HeKOToptix 6oTaHHKO-reorpa(|)HqecKHx npOBMHU,iiH, TaK nan, HanpHMep, b na 
jieoreHe Hnamcro H 01ia n KaBitaaa iibijibna xhccobhx Guna o6napyjKena 

IieOAHOKpaTHO. 

Poa T axils L. — Tiicc 

Taxus euspidataeformis sp. nov. (pollen) 

Ta6;i. I, pnc. 17, 18 
H 

IlpenapaT N° 186 -jr- 

FoioTHn: IlaBJiOAapcKoe npnnpTbiuibe, IlapaMOHOBKa, ckb. 2; cjiio- 
AHCTtie raniibi iiOArnayKOHHXOBOH cbhth (BepxHnn Men). 

IlbinbueBoe 3epHO c^eponnajibHoe, 6e36opo3AHoe, GecnopoBoe,^ pa3Mep 
16—20 (x; onepTaHHo onpyrnoe nnn ajuiHnxHnecKoe. 3K3HHa AnycnonnaH (r), 
cKyjibnxypa MenKoGyropnaxan, nxo oGycnoBJiitBaeT xoneKHiin pncyHOK na 
noBepxHocTH sepHa. Henoxopbie 3epHa HMeioT Gyropan c saocxpemibiMH B ep- 
mmiaMH, mxo co3flaex BneHaxneHne uinnoBaxocxn. 3K3HHa nacxo CMnnaexcn 
b MenKue cnnaAKH, npn sxom 3epHO He xepnex nepBOHanaJibHon $opMbi it 
ocxaexcn c<J>epoiiAanbHbiM. KoHxyp 3epHa — MenKO^ecxoHHaxun. 

ribijii.ua ouncaHiioro BHAa HMeex Gojibinoe cxoacxbo c nbuibijoH 1 axus 
cuspidata S i e b. et Zucc., xapaKxepncxnKa Koxopoii AaHa b paGoxe 
B. B. 3ayep (1950). Cxoacxbo oxMenaexca Kan no o6u;hm Mop«pojiornnecKiiM 

npn3iiaKaM, xan n no pa3MepaM. 

M e c t o h a x o jk e ii h e: cm. rojioTHii. 

P a c e p o c t p a h e h h e: ncKOiiaeMbie ocTaTKH racca H3BecTHH eme 
b lopcKoe h MejiOBoe BpeMH na ocTpoBax J^ajibnero BocTOKa. Bctohkh h oTne- 
naTKM jincTteB (xboh) Tiicca HaHAeHH b paAenyHKTOB GCCP, ohh HSBecTHbi 
naaiiHaa ox oTjiojKeHiiii AaTCKoro apyca ao capMaTa BKjnoaHTejibHO. B najieo 
rene nbinma Tucca o6Hapy>KeHa no pp. VpaJiy, Boare 11 flony h Ha CeBepnoM 
KasKaae. B bhac gahhhhhhx naxoAOK HbiJibAa Taxus OTMeaeHa b naneorene 
h HeoreHe CpeAHero rioBOJi>KbH BMecxe c nbuibijoii Sciadopitys. A. H. lipnm- 
TofioBimeM (1941) oTMeaeHbi HaxoAKii Tncca b HeoreHe Rona. B KasaxcxaHe 
nmibAa THcca BCTpeaaexca b BepxneMejioBbix n TpeTHHHHx oTnoweiniax. 
3pATMan (1943) yKa 3 HBaex na HaxoAKii nbuibijbi T axus b Me>KJieAHHKOBijx oi 
nomemmx IIojibHiH. B nacToamee BpeMa bha Taxus cuspidata S 1 e b. et 
Z u s s. pacTeT b jiecax flajibiiero BocTona, b KuTae, MaHbH>KypHH 11 11 non an. 


Taxus baccataeformis sp. nov. (pollen) 

Ta6;i. I, pnc. 19 h 20 

llpeuapaTW N* 193 -g- , 165 -g- (pnc. 19); 534 (pnc. ^0) 

I’ojiox it n: ITaBJioAapcKoe llpuitpxbiiiibe, noc. HapaMOHOBKa, ckb. 1 

onoKOBbie rjiitHM, BepxHiiii — cpoAunit aoneH (npenapax A 1 " 193 -yr-)- 

IlbiJibiteBoe aepno ccJteponAajibiioe, 6e3Gopo3AHoe, GecnopoBoe. l’a3Mep 
ox 25 ao 29 (x. y Gojii.imiHCXBa aepen oGpaaycxcfi KnimoBHAiian xpemnna or 
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oKpy"s r/zr s a „.“ "? p °°- 

“ err 0 4s— T™ e ■ kssssss 

nononteuu pa„. M JI„“ 0 ^^ p r”p 0 Lr 0I0P " 1 3ePe " B “ P “ T “ paC ' 

Ot iitijiBUH Taxus aff. cuspidata S i e b et Zu c c num , T a t 
baccataeformis oraiwaeTCH CTpoeHiteM noBepxHOCTii finTiee ™ - Pa 
it hgckojilko (jojiBiueii bojihhhhoh. noBe P XHOe ™’ 6ojIe e tojictoh 3K3 hhoh 

M e c t o h a x o >k a e h h e: cm. rojitmin. 
^OAapcKoro^npHHp^Hnn.H^cpeflHiii^aaHroueiT^Bep^onf^pHapajibH 1 Ena' 

B iiacTOHmee Bpe M n Taxus baccala L.— tiicc aronm.™ H rTI „ »„„„ - 

paciipocxpaiieH cnopanmecxn no,™ no Kei 3«^™S£ P ' ’ u 
MopcitOMy noOepemnio, Knanaay „ Manoil a 

B ropHux paiionax race nomnnr no amco™ 2300 m na™ ypoZ„ mom xf 
paKiepm naa necnon noma; pacior non nonoroM xBonno-mnpoKonncraeBHUx 


Tavites (?) (pollen) 
Ta6;i. I, puc. 21 
ITpcnapaT Ns 193 -5. 


JIBqeB ° e 36pHO c $ e P OH fl ajIt Hoe; paaMep ero ot 26 po 36 p Hnoraa 
Ha6nioflaeTca Tpemiraa ot nepit^epan k peirrpy. 9K3HHa mncTaa (no 3 u) n! 

3? 0CTt MejiKonianoBaTaH . y\eKOTo P Hx “epen bh P 1cth teno 

r„T„ p ,rs s n /aSrr e sep ” • ■£&££ 

*: — cp“"„r„ P cnZ: 

BO nbuibneBbix cneKTpax naBnoAapcKoro npimpTbiniba n CeBepHoro TTdh»- 
pajibfj BCTpeiaeTca b KOMnaence c pa3Jinq H biMH BiipaMH Cedrus^Sciadoptivs 
nus a npeflCTaBHTeaaMH Kcepo^nTHon $jiopbi noKpuToceMeHHbix. V ’ 


Torreya calif orniformis sp. nov. (pollen) 

TaGjt. I, pnc„ 22 it 23 
i _ H 3 

llpeiiapa-iu J\ji 198 -jt- (pm-. 22), 259 -g- (p Hc . 23) 

1 o ji o t h n: IlaBJioflapcKoe ITpinipTbimbe, 03. KeMap-Ty 3 ; rjiHHbi c ot- 
neqaTKaMit pacTcinni, BTopaa CBHTa KOHTHneHTajibHbrx OTjiojKeiiHn cpeaHero 
ojinropena. - 1 M 

IlbijibpeBoe 3epno c^eponaaabnoe, 6e36opo3«Hoe, SecnopoBoe hjih c oahoh 
M aao 3aM6TH0n nopoii. Bejiminna nbuibneBoro 3epHa 22—27 p. 9n3nHa tohk 3 h 
oaiiocaoHHan ami ABycnoimaa, rnaAKaa, miorfla CMHHaiomaaca b Moanne’ 
npoii3BojiBHo pacnojioKemiLie cKJiaflim. Koirryp poBHtiii. 

C Torreya califormca T orr., nayqenHbiM aBiopoM no repSapnoMy MaTe- 
pnajiy H3 kojijiokumi H. A. Bojixobiithhoh, iiMeeT GoJibinoe cxoactbo no sceM 
Mop(f,ononraecKHM npw3 H aKaM 3a ncKjnoiemieM HeGojibinnx oTKjioHennn 
n paaMepax. OiAejibiibie HcnonaeMuo ubuibneBbie 3epna Torreya californifor- 
mis «ocTHra*ox nejiiiHuim 27 p, nujif.pa me hhh6 HutBymen T. calif ornica 
1 orr. no npcBbimaoT 25 p. 

Ot omicaHHofl B. B. 3ayep (1950) nbijibpw Torreya nucifera S i e b. et 
L 11 c c. HCKonaeMan nbuibna, onpeAejieHHaa nan T. aff. californica, mvinaaoT- 
ch cjieny iom iim n npn3naKaMn: 

i ipyrru ! ;ih, h mm. r. 
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1) ff naMerp nuAbpbi T. aff. californica ae npeBbmiaex 27 ^ a 6oAbmnHCTBO 
aepeH oicpyrao-npaBHAbHiae onep- 

Ta T’n— o - y hhho KHBymeif 

T californica T orr.) - raaAKne, AameHHbie KaKHx-Aa6o BupocxoB, nbinbA 
we T. nucifera mvieeT MeAKae oyropAaxbie aupocxH. KpoMe Toro - 
3K3HHH T. nucifera 3 naAHxeAbiio npeBbiinaeT xoAWMiiy 0K3HHb 
T. californiformis. 

1VT c T O H a X O W A 6 H 0 B* CM. rOAOXMH. 

P a c n p o c ^ P a h e h h e: HaBAOAapcKoe TIpHHpTBunbe, ^ h^hhh 

aonen HH3U cpeAHero oAHropeHa. CeBepHoe npaapaAbe, B epx H 00 aopeH 
hhwhhh ojnirouGH. Eahhhhhhg hhxoakh nssecTHbi hb oaiiropeH-MWopeH 

BbIX OXAOWeHIIH BopOHeWCKOH OOA. *<i OXIIOCHXCH K BeA- 

PacTeHHfl, npnHaAnewamne k poAy forreya Ai n •> nr , nH3t) acTaeT 

iio 3 ejieHHM <J>o P MaM. B Hacxoamee apeMH 1 orreyacah formed 1 n P°“P a “££ 
n Kann&opHHH. npeAcxaBAaex co6oh AepeBO, bhcotoh ao 35 m, p YP 
k jiecHot 30 H e. HeKoxopue bhah Torreya BpaypoAeHbi k iowhwm ™*P° ® • 
xjacTb H3 HHX npoHspacxaex b IOwhom Knxae, b Hiioiihh 0 11 a b-obc ®Jiop A< • 

CEM. PODOCARPACEAE - HOrOIIJIO^HIlKOBWE 

UcKOuaeMbie pacxnxeAbHHe ocxaxiai pacxeiiHu aa com. Po J ocar P ac ®^’ 
oimeAcnemibie A o B 0 Aa, Ha xeppaxopHM CCCP HSBecTHbi eipe c 1859 r., Kor»a 
T V AGhxom 6 hah onpcAejieHbi oxneAaxKH micxbeB 03 xpexnAHbix xoji i 
KaeBuinHU. HaxoAKH ApeBecHHbi 0 jincxbeB Podocarpus o6hahh aah 30 ^ e “ d 
w naaeoueHa JIoH 6 acca h KHeBCKoii o 6 a. B 6 oJiee ApeBHHX oxjiohcghhhx H3 
cxH^axoAKH ApeBecBHH pasAHAHHx Podocar poxy Ion b epem 0 BepxHeH 

le embay (r fl e b hhwhhx 0 cpeAHHX oxAeAax axox P oa npeACxaBAea bu6o- 

“ee mnpoKo). B cBoefi KHHre, nocBawemiOH oSaopy pacxHxeAbiiocxa npoumbix 
BeKOB A Cbioopa (1936) ynoMHHaex o naxoAKax xbouhojo, xaK HasbiBaeiaoro 
Irchaepodocarpls , Koxopi Mowex 6 hxb oxneceH k Hurfcuiee ApeBHHM npeA- 

CTaB H T r ;: M B 0 naxoAKax jiHCXbeB hah A P eB6C0HU 

DaSudtum ffii btoYo Mowex 6 hxb aeKOxopoe necorAacae oxhoch- 

feAbHO CHC T eMa P xHAecKoro noAowenaa axoro poAa, noxopua, Kan 03BecxHO ae- 

Koxopue aBTopbi oxhochx k CeM eacx B y xhccobbix. Bosmowho, axo pamura > na- 
xoakh «thccobhx» coAepwaAH b ce6e aacxb bhaob, npaaaAAewamax k poAy 

^^mjAbueBbie AaHiiue cBHAexeAbcxByiox o apesBuaaiiHO paHneM hohbac- 
HHH pacTeHHH ceM. Podocarpaceae. ribijibua raiia Podocarpus HaimeHa ym 
B nePMCKHx oxAOweHHHX. Kan oxMeaaex B. B. 3ayep, nbiAb U a nepMCKax Po- 
docarpaceae OXAHHaeXCH SoAbHieH BeAHAHHOH, AeM BblAeAHeMaH H3 xpexHM 
™x oxAoieHHa KpoMe xoro, nnAbueBbie aepiia Podocarpaceae 03 aepm 
HMeiox rycxyio, Aacxo ABOHHyio cexKy Ha B03AyniHUx Mernnax, 3 HaA 0 xeAb 
6 oaS q^KVM ae M cex K a y hhabuh Podocarpaceae as xpexHAHUX oxAGwenaa. 
Ilo BHeniHeMy’ o6A0Ky 6oAee ApeBHHe $opMH nHAbpbi Podocarpaceae rrae 
doA^oe cxoLtbo c Podocarpites gigantea 0 P. kasakhstamca, agm c Podocar- 
pus aff. Nageia hah c ApyrHMH mcakhmh $opMa M a, oShaho BCxpeAarowuMHCH 

B T Bo T Abmoe p°a™6pa30e hhabah Podocarpaceae 0 ™ eqaeTca a 
oxnoweHHHX KasaxcxaHa, npnypaAbH, CaShph, flaAbHero BocTOKa, a xanwe 

B HHWHexpeTHAHHx oxAOweaLx A 3 0axcKO0 0 »r« EBpoaeacKoa ^mCGOP. 

HeAOcLxoAHoe aaaKOMCXBO c Mop^OAoraeii hhabah V*™™™* 

B peMeHHHX Podocarpaceae npHBGAo k aenpaBHAbHOMy Bsrnwy na n P e «P a ^ e x 
nae pacnpocxpaHeHHH HoronAOAHHKOBHX ywe b oAHropeH . p 
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i=k =? 

lyp., IIO-BHflHMOMy, B fleHCTBHTeJIbHOCTH B CojIBmUIICTBe ZvZLsZ , 

“ K P°«y ™> KOHe,HO He HCKaiSS SISSS/SS: 

ai4HX K n03P0Ay HaPl0Xyl0n B — -HHX r 
ConpcMennoe roorpa$HTOCKoe pacnpocxpaiiemie ceMeiiciBa nDcncTiMP« 

TpomilocKoii n wamoft lac™ IOw„oi, Z»,, «!,?» ? • I “™ 

Macao rtiipu „opo Bl CB, ap„„a^Lc,rrpo« P M«i° B “r 

S SSSS=TT 

iydZm' Sol a n’rTTH* 31 “ flByM P ° flaM: Podocar Pus L’Horit. uDac- 

HJIBljeBbIC 3e PHa 3THX p0Jl,0B OTHOCfITCH K TIITTV llinpriu 

XBOHHHX, COCTOnmeii 113 I^eilTpajILHOH ^aCTH IIJIII TCJia IT ttrvy wttit y -Hi 
|/™ X MGmK0B ’ npiTKpenjieHHBix k Tejiy c opioniHOii cTopoHH (*jTr °°16 L HI) 

»»r"“ srs* 3 E p z,r i “ pycT ' • - n P L™i„s 

BHfly, OT ou flo 12(J (X. Eopo3fla, pacnojiojKemiaH Ha Gpiohjhoh ctodoho tp™ 
Bupaatena Hencno jijih cobcgm ho o6HapyjKHBaexcH. ifop hot dZTim tpZ 
oChhho flsyx- hjih xpexcjioihiaa Ha chhhhoh nacxn xejia h owocSaa ™ 

AByCJIOHHBH Ha 6p ™«- Bcaflynmnie MemKH npeflcxLLm C060H bmdT 

3K3HHH, OOBIHHO OflHOCJIOHHBie. CxpyKXypa H CKyjIBHXypa 3K3HHH XOHa H 
BOSflyniHHH MeiHKOB paPJIHHHLI. 9K3HHB xena o6uZo HMeex „pvnH03eHH H 

xvov Ha CT Z qaT ^ CTpyKTyP ^ H Syrop.axyK, hah JiaKyHooS^a^yTcKxSn 
xypy. Ha chhhhoh noBepxHocxn 3 ep H a 3K3H H a yxompaexcH ho/oSho Z 
y hbihbhh ceM Pinaceae. VTojiuieHne axo npoHimpyexcH b 6okoZ n„S 
HHH B BHfle rpeCHH. 9 K 3 HHa B03flymHHx MemKOB HMeex cexnaxyio cxpvKivov 
Konxyp xejia nepoBHHH, bohhhcxbih; Konxyp mcihkob - oSSo Tbh S’ 
BHeinHe nujitpeBue 3 ep H a poflOB Podocarpus 11 Dacrydium cxoimi/r ' 
HeBHMH aepnaMH ce M . Pinaceae, bhbcxhocxh c bhabmh poS ZSSFuAbto 
B oxHomeHHH npHanaKOB Mop^onornnecKoro pasm^na mLdv ZV, m« Pn 

znzZnZr™' v b^^ThmSt™’ h pi,,ace! “ ! ’- 

“P"" Podocarpus ot cel. pZcZ (ZsIZsm ’no™ 

uo, J? AHaK ° B HCKOnaeMOM cocxohhhh b cnopoBo-nLijiBHeBtlx cneuxpax Bcxne 
aroxcH xaKHe nujiBqeBHe 3epHa Podocarpaceae (b oco6chhocxh pofla Podocar 

L fl LMx°B Ue B°Sn n r 3HaK0B3HaiIHT - eJII>H0 y KJI0HHI0TC » ox ho P m, h P h- 
«eHHHx B. B. oayep ajih coBpeMeHHOH hhjibhh popa Podocarnus Tskhtp 

h cpeflH HCKonaeMOH hhhbhh p0Aa Pinus, cxoahoh c HH^r^a Po™ 
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iipH3H3K0B HcKonaeMOH nuJibmJ pew® 

1 - ««<*>- 

lipOCKUHflx); 

2) 4>°P Ma H oMcpTamio BosnyinHbix MeuiKOB, 

3 ) cnocoG npHKpenjicHHH BoaflyuiHHx moiukob k Tejry, 

A cxpvKTypa ii cKynbiiTypa ooojiomok Tena; 

' ' ' 1 *■' "MOTTTT-T OR 



(Pur t v Ochobhuo 3 .ICM 0 HTU HSMepcHHH nbiJibueBbix 3cpe H ce M . Podocarpaceae, 
HMeHJI-HHX B03AyniHI>ie MeillKH. 


, noaHpuaH npoemimi; 3, l- OoKOBaa npoemam; a-a- oGmaa jwinHa Bepna; 0-0- rnupUHa rejia, 

La:*-* - ,m.pnHaBo 3ay mH0roMemKa( WI aMeTp ): a-a-B H C0Ta BoaayuiHoro Menma: 

9— a— iimpmia (To;imnua) mcmhm xaiia - aucoxa rpcOHB; e-e- paccrommc M«K«y MMUiiaw. b wecie hx 


PaayMCCTCH , naMcpoiiim hmciot 3 iiaHCHH 0 TOJibKO b cjiynae, ccjiii ni>uibu;e 
Boe 3cpuo lie ji,e(|>opMHpoBaHO, He cmhto h hc pa3opBano. SaMepu npon3BOflH- 
jijicl ii pw CTporo HOJiapiioM hjih CTporo ookobom hojiojkciihii aepiia b sbbh- 
C 1 IMOCT H OT TOl'O, KaKVlO 3.7ieMCHTbI Ol’O TpeClOBaJIOCb H3MepiITb (cm. (pur. 1/). 

Tan KaK ouncaiiHe nbuibnw bc.tioci. no rjinnepHHOBbiM npenapaxaM, t. e. b mujx- 

KOli CIH‘;U', TO MOJK1IO OblJIO paCnOJIOJKHTb nblJIbHCBblC 3CJ)lia B IIVHCHOM IlOJIO 
jkohuh npw HOMO mil Jiei-Koro nocTyKiinaiiiin KapaiiAamoM hjih npenapoBajib- 
Hoii Hi Jioii no noBcpxnocTH noKpoBiioro CTenjia. 

Bee ouMcaunue b nacTosimeii paoOTC nbijibneBbic sepua 1 oaocarpaceae 
ue HMOJiH hcho BMpanieiiHOH aa po;u>inienoH 6opo3flbi. 
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ITo $opMC m OHepTaHHK) Bee BMAejieHHHe HaMH bhah poaob Podocarpus w 
Dacrydium mo>kho pa36HTL na cneAyiomHe rpynnu ($nr. 18): 

1. rii>ijii>ii;eBiiie 3epHa c OKpyrjio-poM6oHAajii>HLiM onepTaHHeM Tejia b no- 
JIflpHOlI IipoeKAHH, C AByMH B03AyniHBIMH MeiBKaMH, npiIKpenjieHHLIMH K Tejiy 
mnpoKHMii ocHOBaHHHMH Ha ero 6piomHOH nacTH. r paHHULi npHKpenjieHHa 
MemKOB k Tejiy nponimpyioTC h jih6o b BHAe AByx napajijiejiBHtix jihhhh, jih6o 
b bhag AByx npHBBix, cocTaBJiHK>iijHx Ayrn 9jumnca. 



(Bur. 18. CxeMa OMepTamiH pa3JiHHHHX biiaob iiTdJiBijeBMx 3cpeH ceM. Podocarpaceae' 

(poau Podocarpus h Dacrydium). 

*> 2 — nbiJibqeBtie 3epHa c onpyrjibiM tcjiom powOoHjiajibHoro oqepTamiH h c AByMH B03AyniHbiMn MemKaMB 
npHKpenjieHHMMH imipoKiiMH ocHOBaHiiHMii (nojinpHan npoenmiH); 3 , 4 , 3 — nbuibneBbie 3epHa c ok- 
pyrjibiM tpjiom h pomOobjiahkim onepiaHneM b nojmpHon npoemiiiH, c AByMH B03AynmhiMH MeniKaMH 
AHaMeTp KOTopux npeBbimaeT Bwcoxy TOJia; Memmi npnKpemienbi ysKHMH ochob 3 hiihmh; 6 — nbuibpeBoe 
sepH0 c ok pyrjibiM tpjiom ii tpomh BosAyniHbiMH MeniKaMH (nojinpiian npoenmiH); r— nbiJibpeBoe 3epH0 
c npaBHjibno 3JumneoHAajibHbjM tojiom h AByMH B03nyniHL)Mii MeniKaMH, ahbmptp kotopux Meubnie 
BbicoTbi Teaa (OoKOBan ripoeKniin); 8 — to we b nonapHow iipoeKijiiii. 

BucoTa TCJia h ahbmctp mciiikob npnGjiHSHTejiMio paButi. B nojinpHoii 
npooKnim (KofAa iiHJibpcBoe aepno oopameiio k HaojuoAaTejiio cnHHiioii hah 
G proimiOH CTopoHoii *) jihhhh OHcpxaiiHH TCJia ii MemKOB no oCpa3yioT yrjia 
(4)HI\ 18, 1 , 2 ). Pa3M0p I1MABHCBI.IX 3CpCH 3T0r0 THIia OT 50 AO 80 A- IlMJime- 
Bue 3cpna iimchjt cxoactbo c hhjibhoh coBpoMeHHoro BHAa Podocarpus Sel- 
lowii K 1 o t s c h. 

2. riMJIBHCBMC 3epna C OKpyi'JIHM TOJIOM, HCCKOJIbKO CAaBJJCIlHMM HO OCH, 
nepnciiAHKyjijipiioii k nojinpiioii, n c pomGobhahwm OMcpTauncM b OokoboiI 

* lipHiimian CTopoHa, no Byaxaysy, napy/mian," no Koao-IIojimiCKOMy, — AHCTajn.- 
HaH (bhciiiuhh) no othoiuohiik) k ho-iojkofihio MiiKpocnopw b T0Tpa;(e. CiimriraH CTopoHa 
no Byaxayay, BHyxpeiiHHH, no Koao-nojuracKOMy, — npoKCHMaamaH (BiryTMeiniaa) 
no OTHOiucHHio k noaowcuino MiiKpocnopw b TeTpaAe. 
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iipoeKijHH. Bo 3 AymHbix MeinKOB ab a, AHaMeTp hx 3HaaiiTejibHO npeBtiinaeT 
BWCOTy TGJia. MeniKH npnKpenjiaiOTCH cyraeHHHMH ocHOBaHHBMH k Gokobhm 
qacTAM xejia h chjibho cABHHyra oahh k ApyroMy. BHyTpeHnaa jihhhh npn- 
KpenAGHiiH B 03 AymHbix MemKOB Ha GpionmoH aacTii Tejia nponipipyeTCH b bhag 
AB yx napaJiJiejibHbix npaMbix. BueniHflH jihhhh oaepTaHiia B03AyniHbix mgih- 
kob oSpaaycT c jiHHiieii oaepTaHiia TGJia SHaaiiTejibHbiH yroji, npHGjiiijKaio- 
mHiicfl k npHMOMy . CeTKa na Mernnax aeTKaa h KpynHaa. noBepxnocTb xejia 
MGJiKoSyropaaTaH hjih nepaBiioMepHO KpyiiHoGyropaaTaa. B HCKOTOpbix cjiy- 
aaax lioBepxnocTb mcihkob co6pana b paA^aJibHO pacnojiOHieHHbie cKJiaAKH, 
(Otxoabhi;hg ot MGCTa npHKpenjieHHa mgihkob. BeJiHaima (o6m,aa AOTiia) nujib- 
HGBbix 3cpen b 3 aBHCHM 0 CTii ot hx BHAOBOii npHHaAJieamocTH BapbiipycT 
OT 50 AO 150 (X . riblJIbAGBblG 3cpua 3T0F0 THna HMGIOT CXOACTBO C nblJIbHOH P o- 
docarpus Nageia R. B r., ho b GojibniimcTBe cjiyaaeB 3HaaHTeJibHO KpynHee 
jcx ((J>hf. 18, 3 , 4 , <5). 

3. riblJIblliCBblC 3Cpna C OKpyiVIbIM TGJIOM H C TpGMH B 03 AyniHbIMH MGHIKaMIT, 

’ll p HKpGlI JIG II IlblM 0 C SpiOTIlHOM HOBCpXHOCTH Tejia. BeJIHHHIia MGIHKOB paBHB 
MJiu HGCKOJibKO npcBbiuiacT BGJiiiHiiHy Tejia. OaepTanne TGJia bohth npaBHjib- 
iiaH OKpy>KHOCTb, OHGpTailHH B03AyHlHbIX MemKOB THKJKC OKpyrJIbl. CeTKa ua 
MeniKax MCJiKaa (4—5 fx), noBepxnocTb cmiHHOH aacra jena HepaBiioMepHO 
oyropaaTaa. PaaMcpbi TGJia 45—47 p. (cm. $hi\ 18, 6). K 3TOMy Tnny 3epeir 
othochtch Podocarpus dacrydioides , onucaHHbm OpATManoM no KOJiJieKKnoH- 
hhm MaTepnaJiaM 113 Hoboii 3cJianAHH (Erdtman, 1943, TaoJi. XXV, 429). 

4. IlbiJibAeBbie aepHa c npaBHjibHO ajijiHncoiiAajibHbiM TenoM. MeniKH npn- 
KpenjieHbi cyacemibiM ocHOBaiiHCM k SoKOBbiM aacTHM Tejia h chjibho CABHHyTbi 
K 6pioiHHOH aacTH cro. B nojiapHOH npoeKijHH npeKpacHO bhahh BHyTpGHHaa 
rpaHHAa npHKpenjieHHa B 03 AyniHbix MeniKOB, KOTopaa npoHipipyeTca b bhag 
j(Byx napaaaejibHbix jihiihh, 6jih 3KO pacnoJiojKeiiHbix oAHa k Apyroii. 

/JuaMCTp MGIHKOB HGCKOJibKO npeBblHiaeT BbICOTy TGJia. Ochobhbimh Mop- 
AojiornaGCKHMH npH 3 iiaKaMH iibmbAbi 3Toro THiia HBJiaiOTca KpynHaa ceTKa 
MemKOB h c6opaaTaa cKJiaAaaTOCTb HX3K3iiiibi.CKJiaAKH pacnojio>KeHbi paAHajib- 
HO. KpOMG TOTO, 3T0T Tlin 3GpGII BblAejlHGTCH CBOeilHeTKOH H pejIbe<|)HOH CKyJIbn- 
Typoii 3K3iiHbi Tejia, KOTopaa npcACTaBjiaeT coGoii MopmHHonoAoGHbie Bbipo- 
CTbi ua cro noBcpxnocTH. CKyjibHTypa Tejia oGycjiOBJiHBaeT ero bojihhctbih 
KOHT yp. Be jihhhh a nbijibijeBbix sepcH ot 40 a° 80 iijih ao 90 p.. CxeMaTHaecKH 

aepHa H3o6pa>KeHbi ua $nr. 18, 7 h 8. 

y MejiKHx 3epeH 3Toro Tuna MeniKH 3iiaanTejibH0 Meubmero pa3Mepa, aeM 
•rejio. KaMepbi MemKOB ne n;ejiHKOM 3 anojiHGHbi B03AyxoMH HGCKOJibKO oGBHcaiOT, 
coGnpaacb b cKJiaAKH h MopuiiHHbi. B npoeKijHH B03AyniHbie MemKH KaatyTca 
^BIICaiOmilMH B BHAG GaXpOMKH, oGbIHHO npOSpaHHOH H CJiaGo OKpaniGHHOH. 
K 3 T 0 My THny 3epcH oTiiocHTca HbiJibAa coBpeMCiiiioro poAa Dacrydium S 0 
land. 

CeTaaTaa CTpyiaypa 3K3HHbi mgihkob, iiponanpyiomaaca ua hx noBepx- 
hocth b bhac Gojiee hjih Meiiee aeTKoro ceTaaToro pncyHKa, He OTpamaeTca 
na cTpocHHH noBcpxHOCTH hx, TaK KaK npcACTaBjiaeT coGoii mnypoBHAHBie 
V TO JI HIG II HR 3K3HIIBI II a BHyTpGlIHGH CTOpOHG (MOHOC30H-CMOJIHIia , 1949). 

BoayniHbiM MeinnaM nbijibAbi Podocarpaccae npHcyma pcTKa AByx thiiob. 
aeTKaa, KpynHaa, oGbiaHO c npoAOJiMio BHTHHyTbiMH aaeiiKaMH ($nr. 19, 7, 
2 , 2 )] MeHGC aeTKaa, aacTO TpyAHo yjioBHMaa, c aaeiiKaMH pa3JiHanoH koh(})h- 
rypaiiHH (tjair. 19, 7, 3, 4). 

KpOMG TOTO, II pH OnHCailHH IlblJIbpCBblX 3GpGH HHOTAa BCTpeaaiOTCH npo 
MeiKyToanbic h k o m 6 h a n p o b a h h w e Tima cgtok. 

CKyjibnTypa lioBepxnocTH Tcaa nbuibpbi XBoihibix c B03AynnibiMH McmKaMii 
ooycJiOBjiHBaeTca xapaKTepoM CTpoeHna oahoto hjih AByx BepxHiix cjiocb 
3 K 3 HHLI, oSaeKaiomeH ero. Tejio nbuibpbi Podocarpaccae oGhhho noKpbiTo 

AByMH CJIOHMH 3K3HHbI, HGCKOJibKO GoJiee TOJICTOH Ha CnHHHOH nOBepXHOCTH 

h GoJiee tohkoh ii a GpioinaoH cTopoae. XapaKTep cKJiaAOK 3K3 Hhbi, cmhthh, 
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oyrop^aTOCTH hjih HMnaTocTH HBjineTCH TaK>Ke AHarHocxHnecKHM npH3HaKOM 
npn onpe^ejieHHH bhaob bbijibi^h h Bcer^a BHAepiKHBaeTCH OAHHaKOBo y npeA- 
cTaBHTejiea oahhx h Tex >Ke bhaob. 

Ilunbaa Podocarpaceae, BCTpeneHHan mhoio b MenoBbix, naneoreHOBbix h 
neoreHOBux OTjiojKeiiHHx CeBepHoro IIpnapajibH h IlaBjioAapcKoro IIpHHp- 
TBiniba, He OTjiHHaeTCH SojibmiiM Miioroo6pa3neM. CKyjibHTypa ce noBcpxHOCTH 
B OCHOBHOM MOJKeT 6bITb Tpex THnOB: MpaMOpOBHflHO-CKJiajpjaTaH (<f)ar. 19, 

//, 1), CyropnaTan ($nr. 19, II, 2, 3 ), MejiKOHMHaTaa ($ar. 19, II, 4). 



I 


E 


12 3 4 

^Diir. 19. Gipoeinic paa-ianaux thiiob cctkh B 03/;ynmux MeniKOB h CKy;n>- 
nTyp noBepxHOCTHTejia nmibn;M HCKonaeMHx bhaob ceM. Podocarpaceae. 

I— CTpoemie ceTKH Booj^ymHhix mciukob; i — ceTita qeTKaH c HepaimuMH, 
OecnopuflOHHO pacnpeAejieHHUMH hjih npoaojibno BbiTHHyTbiMii RqefiHaMii paajmq- 
hoh BejiHqHHbi h pa3JmqHbix oqepTaHiiii; 2 — ceTKa qeTKaH c HepaBnoMepmjMH, 
oOhiqHO KpynHtiMii nqeiiKaMH, BbmrayThiMii npOflOJibHO ot jihhhh npHKperuieHHH 
mchikob h hx nepiKpepmi; 3 — ceTKa npyrman, 6ojiee hjiii Mence qeTKaR, hjih 
npepuBHCTan, c tojicthmh, KantymuMHCH peJihetJmbiMH THwaMii. OqepTanne 
nqceK HenpaBiuibHO-OKpyrjioe; 4 — ceTKa MeJiKan, npephiBHCTaH, c HeripaBHjib- 
HblMH II pa3HOO0pa3HUMII OHepTaHHHMH HqeCK, qaCTO HeyjIOBHMblMH H3-3a 
Toro, bto thhui, cocxaBjiHiomiie ceTKy, npepbmaioTCR. II — cnyjibnTypa noBepx- 
hocth Tejia: l — MpaMopoBiiflHO-CKjiajuqaTaR; 2 — GyropqaTan; 

3 — MfviKoOyropqaTaH; 4 — MejiKOHMqaTan 

B o6meM MO>KHO npHHTII K BHBOAy, HTO CpeAH Bcero pa3HOo6pa3HH $OpM 
HCKonaeMoft m>ijii>Ai>i ceM. Podocarpaceae, othochmoh b ochobhom k poAaM 
Podocarpus h Dacrydium , bbiagjihiotch cjieAyiomne xapaKTepHbie ocoOemio- 
cth, no3BOJiHiom;ne OAHOBpeMeHHO oTJiHHaTL ee ot ntijibubi ceM. Pinaceae: 

1) AHaMeTp B03AymHbix mglukob oSbihho npeBocxoAHT Bticoxy Tejia; hc- 
KJiiOHeHHeM ABjineTca poA Dacrydium , nmibiia KOToporo ne HMceT atiajioroB 
cpeAH ceM. Pinaceae; 

2 ) mcihkh chjimio CABHiiyTH k Gpromiioii cTopone Tejia; 

3) mgiiikh b 6ojiBmnncTBe cjiynacB hgckojibko coSpaHbi b cKJiaAKH, paAH- 
ajibiio pacxoAHruHecn ot Aeirrpa k nepn^epiin; 

4) jihhhh npHKpenjieHHH MeniKOB neTKo Bbipa>KeHbi Ha SpioniHOH CTopoHe 
3epHa, Teciio CABHHyTH n npeACTaBjimoT coooh ABe napajuiejibHHe jihhhh hjih 

OBaJI C BhITHHyTbIMH BCpIHHHaMH; 
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5) ceTKa MeniKOB aeTKaa, Kpynnaa h nponanpyiomaHCH b BHAe abohhbix 
jihhhh, c aaeiiKaMH, o6bihho BBiTHHyTBiMH npoAOJiBHO, hjih HeneTKaff, npepti- 
BHCTan h Mejinaa; 

6) cKyjitnTypa 3K3 hhbi Tejia MpaMopoBHAHO-CKJiaAnaTaa, hjih HepaBHO- 
MepHO OyropaaTaa, hjih MejiKOHMaaTaa. 

Poa Podocarpus L. Herit.— HoronjiOAHHK 

IlHjibu;eBLie 3epHa othochtch no Mop<|)OJiorHHecKHM npH3HaKaM k TpeTBeii 
rpynne ($nr. 16, III). Tejio OKpyrjiQ-pOMSoHAaJiBHoe, MeniKH KpynHBie, hjiot- 
ho HaABHHyTue Ha Tejio c SpioinHon cToponH, npHKpenJieHLi k Tejiy nrapoKHMH 
HJIH y3KHMH OCHOBaHHHMH. BHyTpeHHHe rpaHHIJBI npHKpeiUieHHH B03Ayni- 
hhx MemKOB 6jih3Ko cxoahtch h npoHAHpyiOTCH b BHAe AByx napanjiejiBHBix 
npHMLix. 9K3HHa Tejia 6yropaaTaa, ceTKa Ha MeniKax aeTKaa, c npoAOJiBHO 
BHTHHyTHMH HHeHKaMH. 

McKonaeMaa nmiBna Podocarpaceae (poA Podocarpus) BBiAejiena 
C. H. HayMOBOH (1939) b oTAOJiBHyio noArpynny Platysaccus H3 rpymiBi 
xbohhbix c B 03 AyniHHMH MenjKaMH — Saccata. 

Podocarpus sellowiformis sp. nov. (pollen) 

Ta6a. II, pac. 1 

H H 

11 pena paTM JV® 186 h 170 

F o ji o t h n: riaBJiOAapcKoe npHHpTBimBe , ckb. 1, 2; cjnoAHCTHe tjihhbi 
c pacTHTejiBHBiMH ocTaTKaMH noArjiayKOHHTOBOH cbhtbi, BepxHHH Meji (npe- 

napaT JNs 186 ^). 

^jinna 3epna 50 — 70 [i, b bicot a Tejia okojio 35 p., mnpHHa B03AyniHBix mcih- 
kob 32 — 36 [x, BBicoTa MemKOB okojio 35 [l. 

Tejio oKpyrjio-poMGoHAaJiBiioe, oaepTaane b Cokoboh upoeKAHH — poM- 
GnaecKoe. MemKii npnKpenjieHBi k6pioihhoh noBepxHOCTH 3epHa,njiOTHO oxBa- 
TBIBaiOT HOBepXHOCTB TeJia IHHpOKHMH OCHOBaHHHMH. JlHHHH npHKpenjieHHH 
B03AyniHBIX MCHIKOB Ha 6piOIHHOH CTOpOHG, npil llOJIHpHOM nOJIOJKeHHH, HpO- 
HAHpyioTCfl b BHj^e AByx aeTKHx napajuiejiBHBix jihhhii c He6ojiBinHM npoMe- 
TKyTKOM Me>KAy HHMH. 

9K3Hiia Tejia ABycnoimaa, tohkbh, o6a cjioh Ha chhhhoh ii 6okobbix cto- 
pOHaX 3epHa OAMaKOBOH TOJIimiHBI. FpaHHna Me>KAy HHJKHHM H BepXIlHM 
CJIOGM 3K3HIIBI npOCMaTpHBaeTCH C 6 oJIBHIHM TpyAOM. Ha IieKOTOpBIX 3K30MII- 
jiapax HapyatHBiH cjioh 3K3hhbi, Sojiee tojictbih Ha cnHimoH aacra Tejia h 
oojiee tohkhh na 6piomHOH h 6okobbix CTopoHax ero, nocTeneHHO nepexoAHT 
B 3K3Hiiy MCHIKOB. noBepxHOCTB GyropaaTaa, H3 iijiotho pacnojiojKemiBix 6y- 
ropKOB. KoiiTyp Tejia cjierKa bojiiimctbim. CeTKa na Menmax aeTKaa, Kpymio- 
npoAOJiBHO-aaeiicTaa. 

nBIJIBHieBOC 3CpilO HO MOp^OJIOrHHeCKHM npH3HaKBM AOBOJIBIIO 6jIH3KO 

k Podocarpus Sellowii Rlotsch., npHBeAemioMy b paSoTe B. B. 3ayep 
(1950), ho lie HMecT aeTKO BBipa?KGHHoro miiTa. V hbijibubi Podocarpus seP 
lowijormis bbiacjihtb rpaHHHBi mirra ne yAaJiocB. 

Ho o6iahm Mop^ojiornaecKHM npii3HaKaM nBiJiBija Podocarpus sellowifor- 
mis hcckojibko npiioJiinKaeTca k ^>opMC, onHcaiiiioii H. A. Eojixobhthiioh khk 
Podocarpus gradient a H3 KOMnjieKca cnop h hbijibh,bi Bepxne- ii cpeAHGMe- 
jioBbix otjiojkchhh KasaxcTaHa h IteiiTpajiBiion CnGnpH (1953, cTp. 77, 
Ta6a. XI, <Jmr. 15). 

Ot hbijibubi ceM. Pinaceae oiincaiiHBiH bha OTJinaaeTca pom6obhahbim oaep- 
TaiineM Tejia b Gokoboh npoeKijHK, njioTHofi HacaAKoii BOSAynniBix moihkob Ha 
Tejio 3epna h oTcyTCTBneM hctkoh rpaiiHH,Bi MeiKAy . yTOJimcHHBiM cjiocm 3K3H- 
hbi cnHimoH aacTH 3epiia h oojicc tohkoh na 6okobmx h OpioniHBix CTopo- 
Hax ero. 
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B Tex >Ke oTjio>KeHHflx BCTpe'iaeTCH nmii)ii;a Toro >Ke BHAa, ho 3HaHHTejibHO 
xyAmen coxpaHHOCTH (Tafiji. II, pnc. 2; npenapaTLi N° 170 h 186). 

TpaHfmfci npHKpenjieHHH B03AyniHbix MeranoB y 3 toh c^opMbi npoHijHpyioT- 
CH npflMMMH napaJIJie-JIbHBIMH JIHHHHMH, paCCTOHHHe MeJK^y KOTOpbIMH ao- 
CTHraeT 12 p. 

M e c t o h a x o ^ e h h e: cm. rojiOTHn. 

PacnpocTpaHeHne: CeBepHLii Ka3axcTaH, Men — naJieoreH — 
ojmroqeH; CeBepHoe IIpHapajibe, hhjkhhh naJieoreH. 

B HacToamee BpeMH pacTeHiia H3 ceM. Podocarpaceae npHyponeHbi k Tpo~ 
nHHeCKHM PI CySTpOHHHeCKHM 30HaM AMepHKH, A^pHKH H ABCTpaJIHH. 

Podocarpus andiniformis sp. nov. (pollen) 

Ta6jr. II, pnc. 3 — 7 

H H ' 3 

npenapaTu JV 2 170 , 161 , 364 

r o ji o t h n: IlaBjioaapcKoe npHHpTbmibe, ckb. 1, 2; cjnoAHCTbie rjiHHU 

AaTCKoro (?) apyca BepxHero Mejia (npenapaT Ns 170 -5-). 

IlMjiLii;a HMeeT 6jiH3Koe cxoactbo co cjieAyiomHMH ^opMaMH, hsbocthmmh 

no JiHTepaTypHMM a&hhhm: 

1934 2 . Pinus edulis Potonie. Zur Mikrobotanik der Kohlen und ihrer Verwandten, 
zur Morphologie der fossiien Pollen und Sporen, Taf. 2, Fig. 4. 

1935. Pinus haploxylon — Typ. Rudolph. Mikrofloristische Untersuchung tertiarer 
Ablagerungen im Nordlicben Bohmen, Taf. IV, Fig. 1, 2. 

1940. Pinus haploxylon — Typ. T b iergart. Die Mikropalaontologie als Pollenana- 
lyse im Dienst der Braunkohlenforscbung. Scbrifb..., Taf. IV, Fig. ll;Taf. VII, Fig. 2. 
1949J. Pollenites cf. alabus Rob. Potoni e — T b iergart. Der Stratigraphische 
, Wert mcsozoischer Pollen und Sporen, Taf. II, Fig. 20, 22. 

1949. Pinus Haploxylon — Typ. Rudolph Thicrgart. TaM >ko, tb6ji. Ill, 
(pur. 17, 18, 41. 

1950. Coniferpollen verschiedener Arten von Podocarpaceen — Typ. Reissinger. 
Die «Pollenanalyse» ausgcdebnt auf alle Sedimentgesteine der gcologischen Ver- 
gangenheit, Taf. XV, Fig. 12. 

1950. Podocarpaceenpollen Reissinger. TaM me, TaGji. XVI II, $nr. 38. 

1950. Cf. Podocarpus sp. Kir e b e i m e r. Mikrofossilien aus Salzablarungen 
des Tertiars, Taf. XX. 

1953. Podocarpus cretaceae H a y m o b a, B o ji x o b h t ii ii a. CnopoBO-ni>iJii>ueBaH 
xapaKTepiiCTHKa mcjiobi.ix OT.Tio>KeHHH peHTpajii>Hbix odjiacTeii CCCP, tb6ji. XI, 
$ur. 10, CTp . 76. 

1953j. Pinus , nonpoA Haploxylon . 3 a k ji it h c K a H. MaTepnajiu k iiCTopHH $.Tiopbi 
h pacTHTGjiBHOCTH najieorena CeBepnoro KaaaxcTana b paiioue llaBJioAapcKoro 
npiiHpTbmibfl, Ta6ji. V, pnc. 20. 

3epna okojio 73 p; BbicoTa xejia 45 — 48 p, inupHHa Tejia paBHa ero 
BLicoTe; HinpuHa B03AyniHBix MciiiKOB okojio 50 p, BLicoTa — 35 — 38 p; pac- 
CTOflHHe MG>KAy JIHHIIHMII lipHKpenjICHHH MCHJKOB 6—9 p. 

Tejio c^epoHAajibHoe, onepTaHiie b Gokoboh npocKiuiH hcckojibko yrjroBa- 
Toe npH6jiH>KaeTCH k poMoy. OGman TOJimnna 3 K 3 hhbi okojio 4 p. 0K3Hna 
Tejia ABycjioHHan; cjioh, KaKnpaBiuro, paBHOii TOJimmibi, ho na iiCKOToptix 3K- 
3GMnjIHpaX BueiHHHH CJIOH IieCKOJIbKO TOHKHIC BHyTpGHIIGrO. Ha CnilllHOH H 
Gokobbix CToponax ooman TOJiutHiia ooojiohkii iigckojibko Gojibine, mcm Ha 
GpioiuHoit. II(ht hchciio BBipajKeii. IIoBcpxHOCTB Tejia nepaBHOMepiio Gvropua- 
Tan, CKyjiBnTypa iRiiTa TpyAno pa3jniHHMa, na Gpiomnori CTopouc iroBepx- 
hoctb McjiKo- ii pcAKoGyropuaTan , GyropnaTOCTB npoiiijHpyeTCH (npn blicokom 
nojioH^CHini TyGyca) b bhag mcjiko- h peAKOTonennoro pucyiiKa. 

tDopMa MGHIKOB npnGjIH/KaGTCH K C(|)epOHAaJIBHOH. y GoJIBHlHHCTBa 3K3eM- 
HJIHpOB MCHIKH HGCKOJIbKO CAaBJieHbl no BbICOTe II OTTHHyTbl no naiipaBJieHino 
OT OpiOIIIHOli nOBepXHOCTH. MciIIKII npHKpenjieHH HJIH HlHpOKHM, HJIH IlGCKOJIb- 
KO Cy>KGHHbIM OCHOBBHHGM. TpaHHIia npHKpenjieHHH MeiHKOB B nOJIHpHOIl 
npoeKitiiH (MemKaMH KBepxy) neTKo BHAejineTCH b Bime AByx napaJiJiejibHbix 
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JIHHHH HJIH npaBHJiMioro OBana. CeTKa Ha nepH$epHHHtix noBepxHoexnx Mem- 
HOB npyrnian, nexKan h y Henoxopbix 3K3eMnjiapoB coctoht H3 abohhhx jih- 
hhh, peate^HO BbiACJiHHCb npH oShhhom yBejmneHHH. OopMa nneeK cexKH 
OKpyrjio-npaMoyrojTtHaa BejinnnHa aaeeK pe3Ko yMeHtmaeTca k BHyxpeH- 
Heii noBepxHOCTEi mchikob h cTaHOBinca MejiKOH, ao xonenHoii, b Mecxe npHKpen- 
jichhh MeniKOB k Teny* 

no Mop^ojiorHHecKHM npH3HaKaM ($opMa, pasMepH, xapaKTcp cgtkh Mem- 
kob h np.) oniicaHHLiii bha ape 3 BBiaaHHO 6jih30K k nbiJibn;e Podocarpus spicata 
(Podocarpus andinus) Poepp, H3yaeHHoii iio rep6apHOMy Maxepnany 
3pATMaiiOM (Erdtman, 1943, xa6ji. 25, $nr. 430). BejiHHHHa mantma coBpeMeH- 
noro BHAa Podocarpus andinus BapbupyeT b npeAenax ox 56 ao 70 p, npnaeM 
Kpymibie 3epHa Bcxpenaioxcn name, aeM MGjiKHe. 

O t Podocarpus aff. Sellowii sepHO Podocarpus andinus oTimuzeTcn Sojilihoh 
oKpyrjiocxbio mchikob, HajnraneM 6ojiee hchoh cctkh Ha hhx h 6ojiee uacxoii 
BCTpeaaeMocTLio 3epeH c MeniKaMH, npiiKpenjieHHbiMH k Tejiy hcckoabko cyjKen- 
HblM OCHOBaHHeM. 

M e c t o h a x o tk a © h h e: cm. ronoTHn. 

PacnpocxpaHCHHe: nbuibija Podocarpus andiniformis (mjih Mop- 
<J>ojiorn i iecKH noAoSHaa en) oxMeneHa pa3JiHHHbiMH aBxopaMH b oxjioHceHunx 
cpeAHero h Bepxnero Mejia 3anaAHOH EBponbi (TepMaHHH, ^aHnn), CuOnpn, 
Ka3axcxaHa, a Tan>Ke b TpexnaHbix oxjio>KeHHax (ox aon;eHa ao hhjkhhx ropn- 
3 ohxob MHOniCHa BKJiioaHxejibHo) b Ka 3 axcxaHe, Ha K)>khom Ypane, b BaiHKH- 
pHH, b npnapajibe, b 3m6chckom paHOHe, Ha CeBepnoM KaBKa3e, b CpeAHeM h 
H unmeM noBOJi>Kbe, Ha Hhh^hcm J^OHy h b llpHKacnira. B npuHpxbiinbe otmo- 
aeHa aBTopoM b aeraHCKnx rnimax (hhjkhhh ojmroneH) n b najieon;eii“3on;e- 
hobhx oxjiojkchhhx. B nocjieAHee BpeMa nbuibija , noAo6naa onucamioH bbhhc, 
BexpeaeHa b BepxHeMenoBbix oxjiojkchhhx npnAHenpoBba. 

PoAHHa Podocarpus andinus Poepp. [P. spicata Poepp., Nageia 
andinus , Podocarpus valdiviana (Nelson) Senilis] ^hjihhckhc 
Ah ah. PacxeHiie HBjmexcn oahhm H3 HanSonee ycxoiianBBix bhaob H3 cgmch- 

CXBa HOrOHAOAHHKOBHX. 


Podocarpus nageiaformis sp. nov. (pollen) 

Ta6ji. IT, piic. 8—11 
ripenapaT Ns 191 

T o ji o t 0 n: naBJiOAapcKoe npnHpxbimbe, hoc. napaMOHOBKa, ckb. 1; 
aeraHCKHe taiihli c 3y6aMH anyji (hhjkhhh ojinroaeH). 

nbianna Mop^oaornaecKH 6an3Ka k caeAyiom;HM $opMaM, H 3 BecxHbiM no 
anxepaxypHbiM AaHHbiM*. 


1939. Kaacc Aporosa, rpynna Saccata, noArpynna Platysaccus H a y m o b a. Cnopw 

h nbi.ni.Aa yraeii CCCP, CTp. 355. , . . . ^ ,, , . 

1940. Cf. Podocarpus Thiergart. Die Micropalaontologie als Pollenanalyse lm 
Dienst dcr Braunkohlenforschung, Schrift..., Taf. IV, Fig. 9. 

1943. Pollenites macroalatus Stockmans. Les lignites ineniens de Mol (Belgique), 

1949. Gf b Podocarpus Thiergart. Der stratigraphische Wert mesozoischer Pol- 
len und Sporen, Taf. IV— V, Fig. 40. 

1950. Coniferpollcn verschiedener Arten von Podocarpaceen Typ H ei ssi ngor. 
Die «Pollenanalyse» ausgedehnt auf alie Sedimentgesteine der geologischen Ver- 
gangenheit, Taf. XV, Fig. 11. 

1950. Podocarpus sp. 3 a y e p. Mop<f>ononmecKoe onncaHne nmibAbi Gymnospermae. 
B kh. «IIbijn>neBOH aHajiH3», Ta6a. II, <$nr. 15 n 16. 

1953 9 Podocarpus 3 a k ji h ii c k a a. OnHeamie HeKOTopux bhaob nuannu n cnop, 
BbTjieaeHHbix H3 TpeTHHHbix oTaomeHHM IlaceKOBCKoro napbepa BopoHeiKCKon 
oOnacTH, CTp. 104, Ta6ji. I, $nr. 4. „ 

1953. Podocarpus kainarensis B o ji x o b h t h h a. ( Platysaccus kainarensis b o ji- 
xobhthho ii). GnopoBo-nbtnbueBaH xapauTepncTHKa MenoBbix otjiojkghhh pen- 
Tpa jibHtix oSjiacTeu GGGP, CTp. 76, Ta6n. XI, $nr. 13. 


06man Anraa sepHa 75—82 (x, cpenHHH — 80 (x; raHpn H a —35 tx; nmpHHa 
B03AymHHx MeinKOB (okojio 38 (x) paBHa ero BHCOTe. BcTpeTOioTCH MenKHe 
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K Pa3Mep0M COB P eMeH ®>ro 

T ejI ° 3ep H a^ OKpyrjio-poMooHflajjbHoe. Ha chhhhoh h Gokobhx nacxHx 
!™ a WyCHOHHBH, a Ha SproiHHOH - OflHOCJIOHHaH. 9K3HH3 H3 CTTHHHOH 
opoHe oopa3yeT yxojimeHiie, iio A oGHoe mnxy y nLijifci^H Pinaceae BHemunfl 
cjioh 0K3HHU 3iia4iiTGju,H0 TOHBme BHyXpeHHeXO H He HMGCT cxpyKTypH Bhvt 
peHHHH CJIOH 3K3HHH HMeeT CKjiaflaaxo-cxojiGHaxyio cxpynxypy Koxopan bh- 
paiKaeTCH H a chhhhoh h Gokoboh HOBepxnocxHX xejia^B ££>’ SyrpTcxoc^ 
Ha rpamme, Koxopyio Moatno mbicjichho npoBecxn Meatfly chhhhoh' hGpkhhhoh 
noBepx H o C xHMH xejia , bhchihhh cjioii bkbhhh HpenpaiexcH, oGpaaya e A Ba 

HHH eT BovTnp K ™ “ HyP ° BHflHHfi tojilko b Gokoboh npoeK- 

q . HyxpeHHHH cjioh 3K3hhbi k 3xoii rpaHiipe HecKOJibKO yxoHaexca h xe- 
peeT CTpyKTypnocTL. ** ^ m 

Bo3flyniHHe MeinKn HMeiox c$epoHflajib H yio $opMy. TTnaMexp (mHPHHa'l 
MernKOB npeBBimaex flnaMexp (mn P H H y h BHcoxy) xejia K xejiy Mem”™? 
KpenneiiH chjibho cyatemibiMH ochob3hhhmh h 3HaiHxejib H o cflBHnyxbf K 

™ OPOHe ™ a ' r P a »™--> n P H„p 0 „„e„ M c 

K« ™ cxopoHH npoHHHpyeTCH b BH A e AB yx napanjiejibHtix hjih cjier- 
.5—15 [i HyTUX B ^°P Me 0BajIa Jihhhh, paccxoHHne Meatfly KoxopuMH paBHo 

Kaa Ge r T oKnvT.r 3flymHH ‘ X MemKax MejIKaH H Y SojibniHucxBa 3K 3 eMnjiflpoB nex- 
, KpyrjiMMH HHeHKaMH, BejiHHHHa Koxopux He npeBbimaex 3 2 u Thjkh 
cexKH xoHKiie H poBHbie, H npn bhcokom HOflHHXHH xyGyca MHKpOCKOHa HPH 
oGbIHHOM y BeJIHHOHHH, Kaatyxcn xeMHHMH (cm. xaGa. II, P HC. P 11) flq’eiiKII 

cexKH no Been noBepxHocxn mghikob paBHOBejiHKH h yMeHbruaroxcH xojibko 
B oSjiacxH npHKpenjie H HH MeuiKOB k xejiy. TCfl xojibko 

MOMv r0 V B H p™ T l nepeCe ' !eflI ’ a KOHxypa MeniKOB h xejia npHGjiHataexca k npa- 
M M y. y IieitOXOpHX 3K3eMnjIHpOB MeUIKH HecKOJibKO BblXHHyXH IIO flJIHHe 

npenaTa™ «T' ' ,T ° 3I ° pe ^™ T op/^roL'Sm 

npenapaxa (norpyateHiie b rjiHflepHH-atejiaxHHOByio epefly) 

Tvnl P “^f n0JI0 *eHHH3epHa, B HOJiapHOHHjiH Gokoboh npoeKflHii, koh- 

^r„Jx e “ero° B nPOC ~ I “ * npoapaiHyio rlnn pi 

y IieKOXOpUX 3K36MHJIHPOB HbUIbHOBblX 3epe H 3K3HH8 Ha CHHHHOH HOBePX- 

r.™K»r*eT„rf ■ t‘‘ npw “ “"»»»' y sx. 

poB xaKiie ate CKJiaflKH o6pa3yioxcH h na Gpronmou aacxH. IlocjieflHee oGvc- 
jiOBjiHBaex Gojiee xeMHyio oitpacny Bflojib fljmHHoii och xejia. Y 

M e c x o h a x o at fl e h it e: cm. rojioxnn. 

t™™ cn P 0CT P aHeHH e: HHjibfla xnna Podocarpus nageiajormis imeex 
flOBOjibHo uinpoKoe pacnpocxpaneHne Kan no BepuntajiH (ox Bepxneii ropbi A o 
capMaxa), xait h b urapoxHOM iianpaBjieHHH. B Jinxepaxype nun bpa Podocar- 

foperaS™ n Ha3BaHHHMH (CM - -HOHHMHKy^y/oLHaexcH b BepxaeH 
£h Kn«v!! npaypajiBH, b MejioBMx oxjioatemmx Ch6h P ckoh njiax- 
<pop 1M, ha3axcxana h 3ana A Hoii EBponu, b najieoneHe Cpe A Hero IIoBojiafbfi 

nZILTIZT, ^ bHevo B0CT0Ka (9— H) KzsJcAZ: n P S™: 

pnapajibH, l pajia, cpefliiero h HHatnero xenenna Boarn, unatHero HoHa 
Ka3axcTaHa > 3a «aflHOH y K paiiHbi ,1 SanaflHOH Eb P o- 

HHX HH3 ° BteB flH6ripa ' CeBO P HOr ° KaBKa3a 11 3a ‘ 

3BO^OX°.m3aT?° P aC1I P 0CT P aHenWe H ycXOHHHBOCXb OHHCailHOii (JlOpMH HO- 
ni1jrx n ' >5 11X0 P acTe Hite, upo^yi^HpoBaBiiiee oxy ntuiBi^y, oGjianajio 

Bo3Mo*„of»TO 

KoxoDue 3 ntnfipiiHn B noaHxpoHHHx $aop A. H. Kpiimxo(j,OBHHa (1946), 

pitKOBoit cviiiii r Kon° Jlr ° c . vutecTBonajI11 Ha oGiuiipimx npocxpaHcxnax Maxe- 
L b „, Tan. e nrnt? Me3030H - BnocjieflcxBHH, Kan noaaraa A. H. Kpimixo- 
P aK,ie U0JIHX P 0H Hbie (fmopbi KOHna Mesoaon nojioatHjm nanaao co- 
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BpeMeHHoii pacTirrejibHOCTH 3eMHoro mapa (b pa3ABAHbix ero GoTamiKO reo- 

rpa$HHecKnx npoBHHHnax.) . _ tn at • 

CoBpeMeHHoe pacnpocTpaHeHae Podocar pus Nageia R. B r. (P. i\agi 
P i 1 g.) orpaHHBeHO ropHHMH paiioHaMB IOjkhoh HnoHaa a lOwHoro KaTaa. 
YcToaHBBOCTb npoTHB hb3Kbx TeMnepaTyp y P. Nageia HecKOAbKO HBHce, 
aeM y P. andinus Poepp., hto a oGycAOBABBaeT ero y3KBii coBpeMeHHLia 

apeaji. 


Podocarpites kasakhstanica sp. nov. (pollen) 

Ta6a. II., pHc. 12 — 15 
3 

IIpenapaT Ns 255 

r o a o t a n: IlaBJioflapcKoe IIpaapTHinbe, 03 . KeMap-Ty3, jiarHBTo- 
HOCHbie raBHU BTopoii cbhth KOHTBHeHTanbHbix oTjiojKeHBB oAHropena 
(cpeffHaa ojiarou,eH). 

nuAbiia Podocarpites kasakhstanica sp. nov. othocbtch k Taay 3 epea 
cgm. Podocarpaceae c pe 3 Ko orpaHaaeHHbiM tcaom a MenmaMB, npeBbiniaromaMa 
cbobmb pa3MepaMB BejiBMBHy Tejia ($ar. 18, 3 , 4 , 5 ). noflo 6 abie $opMbi nbuib- 
HCbhx 3 epeH, ho He TowflecTBeHHbie hm, oTMeaajiacb b 3HaHHTejibHO Gonee 
npeBHHX OTjiOHteHHHx, aeM TpeTaanwe. 

PeiiccHHrep (Reissinger, 1950) onacbiBaeT $opMy, CnasKyio k Haraoa, hoa 
H asBaHHGM «Pollen Podocarpaceen — Typus (R e i s s i n g e r)>> 

C. H. HayMOBa (1939) ntuibHy, aoAoGHyio Podocarpites kasakhstanica, b 
HHcne npoHax Podocarpaceae othocht k rpynne Saccata. 

B C. MaAflBKHHoa onacana a H3oGpaweHa ubiAbpa 3 HaaaTeAbHO bonce 
KpynHHX paaMepoB, ho ho $opMaM Teaa a B03AyuiHHX MeniKOB HMeiomaa 
SoAbBioe cxoactbo c nuAbHoa Podocarpites kasakhstanica. <PopMy 9Ty no 
Mop^ojioraaecKoa HOMeHiuiaType B. C. MaAaBKana Ha3Bana Dipterella 

tricocca cl. typica (1949 , Ta6n. 3, <$ar. 7). 

Oahako, kak 3 to GygeT bhaho H 3 npaBOAHMoro Hawe. onacaHaa, BbiAenen- 
HHH HaMH BBA h 3 TpeTBHHbix oTAomemia oGAaAaeT AOCTaTOHHO XapaKTep- 
hhmb Mop$OAoraaccKBMH ocoGeHHOCTHMB, htoGh OTHGCTH ero k poAy Podo- 
carpus. „ n 

Ooaiaa A^aHa 3 epna 125—128 [i.; mapana Tena, okojio 67 y., paBHaero Bbi- 

coTe; BHCOTa B03AyniHHx MeuiKOB okojio 70 [j., aiapaHa okoao 80 (/.. 

(PopMa Tena 6 AH 3 Ka k c^epoaAaabHOa. OaepTauae b aoAapHoa apoeKnaa 
pOMGoBAaAbHO-oKpyraoe. 

9 K 3 BHa, noKpuBaioaiaa Teno, ABycAoihiaa; y GoAbinaHCTBa 3 epe H A»y- 
CAOBHOCTb 9 K 3 BHbI npOCMaTpBBaeTCH CAaGo.^ CTpyKTypa 3 K 3 HHH CTOJIOHa 
xa a hto oGycAOBABBaeT Hananae noneperaoa HiTpHxoBaTOCTB cbbhhob ooaa 
cth'b GyropaaTyio noBepxHOCTb 3 epHa. Ha cnHHHoa aoBepxHOCTa 3 epna 3 K 3 H- 
na TOJiate, aeM Ha Gproamoa. rpanan uniTa He yAaJiocb oGHapywaTb, Tan Kan 
nbuibHCBbie 3 epHa b GoAbmaHCTBe cnyaaeB AOwaTca b nonapHoa npoeKpaa. 
Hanaaac we a rpaHBHbi maTa, ccab oh AeacTBHTCJibHO acuo Bbipawen, oDuh- 
ho npocMaTpHBaiOTca aaiub npa Gokobom noAOWCHBa 3 epna. 

Bo 3 Ayuniuo mcbikh bohth iipaBHJibno c$epoHAaAbnbie. UlapBHa BX npeBU- 
rnaeT HiapaHy Tcaa. Mchikh npaKpenACHH k Teay cywemibiM ocuoBaHaeM b 
CABH ayTbi Ha ero ujnoumy io CTopoHV. rpaunnbi npaKpeiineHHH mcbikob k Teay c 
GpiOHlllOH CTOpOHH IipOBlUipV IOTO. A B BHAC ABVX A.^rooi'l ])aj.!III>lX ABIiaa, HaH- 
GoAbuice paccToai-iBC MeatAy kotopwmh AocxaracT 15 p.. Y oonbuiniicTBa 3cpeH 
KOHHbi 3THX aanaa cxoabtch a xorAa BHyiponnaa abhbb rpanan npaKpenae- 
iihh BOSAvaiHbix MeniKOB npoaiiapycTCH b bhac obbau. 

CcTKa Ha B 03 AyniHbix MeuiKax MeAKaa, npepbiBHCTaa, HeacHaa. llaeaKa 
ceiKa 3 aMeTH 0 MeAbvaioT B MecTe npaKponACiiaa MeniKOB Ha GpioniHoa cto- 
ponc. Ha cnaHHoii noBcpxHOCTH, Ganwe k MCCTy npaKpenACHBa MeniKOB. 
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corKa MMecT TaKoii jkc mcjikhh, neHCHuii pwcyHOK, Kan h bch HOBepxHOCTB 
MCHIKOB. 

JImhmh OHejpTaHHB B03flyixiHBix MeuiKOB ii Tejia iipw liepecoHenHH oCpaayioT 
yi'OJi, CJUI3KHH K npflMOMy. KoiiTypH To.aa — nepoBHtie, HHorfla (J)GCTOHaa- 
two, npcKpacuo npocMaxpiiBaioTCH ckbo3b npoapanHyio XKaHb Boa/jyniHbix 
MeillKOB. 

Ilbijibna Podocarpiles kasakhstanica b cocTase ojiiiroij;eHOBoro KOMimeKca 
BCTpOHOHa aBTOpOM BIICpBLIO. BcC (|)OpMbI, nepeqilCJIOHHbie BbllHC B MHCJie MOp- 
(JjOJIOni^CCKIl OJTH3KHX, OXIIOCHTCH K (|)OpMaM, BHflCJIGHHHM If 3 OOJICO JJpCBHHX 
OTJIOJKCHHH. 

M e c t o ii a x o H\ a e h h e: cm. rojioTnn. 

P a c n p o c t p a ii e ii it c: KaK ynoMiiHajiocb Bbime, libuibna, BccbMa 
6jin3Kau no MOp(})OJiorMHecKiiM iipnanaKaM k onucannoMy Biiay , oTMcnciia ein,e 
b cnopoBo-nbuibi^eBbix cue kt pax lopcnoro m MenoBoro komiijiokcob Ciionpn, 
Kaaaxcxana n ^ paJia. 13 llaBjio^apcKOM npimpTbinibc naBCCTUbi cflHHHHHBie 
Haxo^Kii b BopxHCM Mcjiy, 3ou;eHe n hhhchcm ojiiiroueiic. 13 CcBepHOM rtpn- 
apajibe ochobhhc naxo^Kii npiiyponcnbi k cpefliieMy ojimou.eiiy. Pacnpocxpa- 
HCiine ribijibitibi Podocarpiles kasakhstanica b TpeTnmibix oTjio>KeHHHx upocjie- 
>KHBaeTcn BnepBbie. Mo>kho nojiaraTb, qxo npoH3BOAHBinee nbijibijy pacieHne, 
Cbijio b najieoreHe oflHoii h 3 pejiiiKxoBbix <J)jiop Me3030H. 

Vodocarpites gigantea sp. nov. (pollen) 

TaQji. Ill, pile. 1 — 4 

IIpenapaT JY° 255 ~ 

1 o ji o t h n: HaBjioflapcKoo npHHpxbiiiibe, o 6 h. 6, necHaHO-rjiHHHCTbie 
OTJIO?KCHIIH BCTBepTOii CBIlTbl KOHXHHOHTaJIbllOrO OJIHrOIJCHa (BepXHHH 
oanroi^eH). 

OGman AJiirna 3epna 112 — 120 p; niHpmia TCJta 65 — 75 p, BbicoTa Tejia okojio 
80 p, mnpHHa B03flyniHbix McniKOB okojio 85 p, BbicoTa 65— 70 p. 

Tcjio c^epon^ajibHoe, OKpyrjioe b onepTaHHH. 9K3Hna Tejia Tojicxan, 3 Ha- 
nnTCJIbHO TOJime 3K3HHH MeillKOB; ^ByCJIOIIHOCTb 3K3HHBI npn VBCJIHHCHHH 

b 400 pa 3 Tpy^HO pa3jmnnMa. Ha chhhhoh nacra Tejia 3K3HHa HMeex cxojiGna- 
Tyio CTpyKTypy, nxo oGycjiOBjiiiBaex cc noneperayio nrrpnxoBaTocTb. Ha cmm- 
lioii >Ke Haem Tejia cxpyKTypnbie ajieMOHXH Bbi/jejiHioTCH b bh^g tocho pacno- 
jiojKCHiibix GyropKOB c BAaBjiCHHbiMii BcpiniiHKaMii, bcjicactbiic qero noBepx- 
jiocTb 3epna HMecT MejiKOHMqaxyio CKyjibiiTypy. 

Ha Gpioiniion CTopone noBcpxnocTb Tejia nonm rjia^Kan iijih miocKoGy- 
ropnaTan, hto pasjinqiiMo jiiintb na tcx npenapaTax, y KOTopbix B03a,yniHbie 
moiiikh hc 6 jih 3 ko CflBHiiyTW k nempy. 

Bo3flyimibio moiiikh noqxn iipaBiuibno ccjjepoH^ajibHbic. CexKa na McniKax 
noTKan, /iBoihian. KpyimaH ocuoBHan cexKa xoporno BbiciynaeT b bm^c pejinetj)- 
Iibix thjkch c yrjioBaTHMH HBCHKaMii; npoMejKyToqiiaji cexKa MCJiKan, c nepaB- 
HOMCpilblMII HBOilKaMH. H MeCXaX IipiIKpenjICHWH MOUIKOB K TCJIV COTKa CTaHO- 
BHTCH MCJIbBO. 

PaCCXOHIlBC MOH^y MCCXaMII npHKpCIIJIOHim MCUJKOB 11 a upiOITIlIOM cropoiie 
HO Gojioe 3—o p; name mcuikh CMbiKaKircn. Ppaimpbi npiiKpeiijiciinn mouikob 
b nojinpiion npooKmiH oobiHHo iiponpitpyioTca b bii/^o /jByx irapajijiojibHbix 
upHMhix iijih cjicrna pacxo/jmmixcn .ninimi. 

no $opMo ii onepTaimio TCJia nwjibna Podocarpiles gigantea oneiib ojuiaKa 
k P. kasakhstanica . OTimqHHMii ncpBoro Biiaa hbjihkixch: oojicc npaBiijibHOo 
oMcpxamie, Gojico xojicxan 3 K 3 ima, nciice BbipaH^eiiHan CKyjibnxypa no- 
BopxiiocTH xcjia, Gojiec hoxko Bbipa/KemiaH coxna na MoniKax, Koxopan v P. 
gigantea Bcoraa HMcex ^Boinioii pucynoK. 

Hajinn hcm ^bohhoh cotkii, pa3MepoM h (j)opMoii xejia P. gigantea oqeHb 
noxo?Ka na nbijibu;y coBpcMOiinoro po^a Abies Hill., ho otji unaoxcn ot no- 
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cjicAiiero oTcy-rcTBueM rpeotiH n npaBHJibHbiM oKpyrjibiM oHcpTamieM B03Aym- 
nbix mcihkob; y nbuibijbi Abies H i 11. McniKii hcckojibko BbiTHHyTbi no BbicoTe,. 
a tcjio cna6>KeHO nmpoKHM, hcho Bbipa/KemibiM rpc6neM c MejiKO^ecTOHnaTHM 
KomypoM. 

M e c t o h a x o >k a e h h e: cm. rojioTHn. 

P a c n p o c t p a h e h h e: IlaBjioAapcKoe npiuipTbiinbe, hhjkhhg ro- 
pii3oiiTbi najieoreHa — ojiiiron;eH. CcBepnoe IIpHapajibe, aou;eH — ojiHron,eH. 
OcHOBnaa Macca HaxoAOK cBH3aHa c otjiojkchiihmh aoiiena 11 HHHmero ojmro- 
n,eHa. 


Podocarpus aff. dacrydioides A. Rieh. 

Ta6:i. HI, pnc. 7 

3 

npenapaT JVs 331 -g- 

IlbijibneBoe 3cpno, b otjihhhg ot npcAHAymux bhaob, hmggt Tpn B03Aym- 
hhx MGniKa. OotAini AnaMexp 3Gpna, BKjnoaaa tgjio h mgihkh, npn CTporo no- 
JTHpHoii npoGKAHii 80 — 85 p, AsaMGTp TGJia okojio 45 p, nmpiiHa B03Aymnbix 
MeniKOB 30 — 40 p, BbicoTa okojio 30 p. 

CcTKa Ha B 03 AyniHbix Mcmnax MGJiKaa, c tojicthmh thh^mh; hhgiikii cgtkh 
paAHajibHO BbiTHHyTbi. IIoBepxHOCTb Tejia MenKoGyropaaTaa, Ha cnnHiion cto- 
pOHG CMHTa B npOII3BOJIbHbie CKJiaAKH. 

IlbiHbnia oniicaHHOii (JopMbi nonra TO>KACCTBGHHa nbiJibRG coBpcMeHHoro 
BHAa Podocarpus dacrydioides A. Rich., onncaHnoro 3pATMaHOM (1943, 
tbGji. XXV, $nr. 429). 

MecTonaxoJKpHfle: IlaBjioAapcKoe npnirpTbinibe, p. Kapa- 
Cy, KOHTHnGiiTaJibHbic o f TJio>KeHHH cpeAHero ojinroRena. 

PacnpocTpaneHae: nbiJibija Podocarpus aff. dacrydioides otmc- 
qena b bcpxhoiopckhx otjiojkghhhx 6 jih 3 r. Tiomghh h b naaeorcHOBbix otjio- 
>kghiihx iora EBponeiicKOH aacTii CCCP (eAHHHHHbie HaxoAKii), b ojinrou,eHO- 
Bbix cncKTpax IlaBjiOAapcKoro ripimpTbiniba BCTpeaCHa BncpBbiG. 

Poa JJaerydium So land. — ^aKpiiAiiyM 

ribiabAa Dacrydiinn S o 1 a n d. othochtch k Tnny nbijibAGBbix 3GpCH 
($nr. 18, 7, 8 ), Rjm Koxopbix xapaKTepiibi MGJiKne pa3Mcpbi (ao 50 p) n oco6oe 

CTpOGHHG B03AyCIHHX MGUIKOB: MCJIKHX II HG B3AyTHX, a MOpmHHHCTHX H CO~ 
6paHHbIX B CKJiaAKH. 

Dacrydium elatumiformis sp. nov. (pollen) 

Ta6ji. Ill, pnc. 8—12 

H H 

IIpenapaTH N° 170 -g- h 186 -jr- 

ronoTHn: IlaBjioAapcKoe npHHpTbimbe, r. IlaBJioAap, ckb. 1 , cjiio- 
AHCTHe rjiHHbi AaTCKoro(i') apyca (npenapaT Ne 170 ). 

J^jiHHa 3epna okojio 50 p, nmpnHa okojio 35 p, BbicoTa okojio 35 p; miipnHa 
MeinKOB okojio 30 p. 

Tejio 3JijinncoHAaJibHOG, b ookoboii npoeKimn — oBaJibHoro oaepTaHna. 
9K3HHa Tejia TOHKaa, oAHOCJionHaa, c 3GpHHCTon CTpyKTypon. IIoBepxHOCTb 
TeJia Ha chhhhoh CTOpOHe MejiKO- h pcAKoSyropnaTaH. Bo3AyniHbie MeinKH 
HG6ojibmHx pa3MGpoB, oKpyrjibie, necKOJibKO cnjiiocHyTbiG n name Bcero, 
H3-3a CMHTHH, HMGIOT HenpaBHJIbHbie OHepTaHHH; HpHKpenjIHIOTCH OHH K TGJiy 
cyaseHHbiM ocHOBaHneM h chjibho cABHHyTbi Ha Spionmyio cTopoHy. I paHHija 
MG>KAy MemKaMH n tgjiom hg BcerAa hcho Bbipa^KGiia. 3K3HHa Me>KAy MemKaMii 
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11a GproniHOH cropone Macro CuBaeT CMHTa b npoflOJibiibie CKJiaflKii. KonTyp 
Tejia H B 03 AyiHHBIX MeiUKOB HepOBHHil. 

ITBijiLJLi;a Dacrydium elatumiformis imeeT 6ojibuioe cxoactbo c iimibijoH 
coBpcMciiHoro BHAa D. elatum Wall., oimcaHHoro B. B. 3ayep (1950) n 
SpATMaHOM (1943),0TjiiiHaHCb ot ace jiHnib oojiee ueTKo BbipajKeHHHMH B 03 Ayni- 
HbiMM MCiHKaMH. (PopMa MeiUKOB y coBpeMeHHoro BiiAa D. elatum HecKOJibKO 
naiioMHiiaOT $opMy MeniKOB iibiJibUbi Cedrus . B to >kg BpeMH nujibija D. ela- 
tumiformis HMeex HenoTopoe cxoactbo c majibROH coBpeMGHHoro bha& 
D. Franelini , oTunuaucb ot Hero MGHee ueTKoii rpaiorueii npHKpenjieiiHH bo 3- 
Aymiibix MemKOB h 3HauHTeJibiio 6ojiee tohkoh 3 K 3 hiioh Teua. 

M e c t o h a x o )K a e h 11 e: cm. rojioTHii. 

P a c n p o c t p a h e h a e: nmibna Dacrydium oTMeuauacb b TpeTiui- 

HblX H MCJIOBHX OTJIOJKCHHHX CGCP B BHAe eAHHHHHLIX HBXOAOK. ABTOpOM Haii- 

Aena b BepxHeMejioBux n naJieorenoBbix oTjio>KeHHHx CeBepHoro Ka 3 axcTana, 
b najieorcue CeBepHoro KaBKa 3 a ((|>opaMHHH(|)epoBbie cjioh) h b najieouene 
cpeAHeii Bourn. 

CoBpeMeHHoe pacnpocTpaneiiHe poAa Dacrydium — o-b TacMaima, Tpo- 
uhkii ABCTpajiHH, Hobom 3 ejiaHAun. TnnHHHoe xBoiiHoe ropiibix pafioHOB 
BJiaHUiou cyGTponHHecKoii 3 oiibi. 

GEM. ARAUCARIACEAE — APAyKAPIIEBLIE 

CeMeiicTBo Araucariaceae — ApeBHeumee H3 Kjiacca roJioceMeimbix m 
iimcct , no-BHAHMOMy, kukhoc npoHcxo>KAeHHe. PacTiiTejibiibie ocTaTKii Arau- 
carites oTMeuaioTcu em,e c imumero napSona. 

G. H. HayMOBon (1939, Tabu. I) nbijibii;eBbie 3 epna, hoaoShlic Araucaria , 
6 min BbiACJieiibi b oco 6 yio rpynny noA pyopuKoil: «nbijibn l a 113 rpynnbi In- 
friata , noArpyima Psophosphaera» . 

OcTaTKH Araucaria BCTpeuenbi h b nepMCKHX otjiojkghhhx, ho Hanboub- 
mero pacnpocTpaHemiH 3 to ceMeiiCTBO Aocrarao b Tpnace. B iope h b Meny 
HaxoAKH pa 3 iioo 6 pa 3 Hbix bhaob Araucariaceae H 3 BecTHbi b CiiSupn h Ka- 
aaxcTane. B TpeTuuiibix oTJiojKeHHnx coxpaHHJincb, no-BiiAiiMOMy, tojibko A^a 
poAa Araucariaceae, c iie 6 ojibiHHM KOJinuecTBOM bhaob. OTAejibHbie naxoAKH 
OTneuaTKOB Araucaria OTMeuajincb ajih naueoueHa h ojinrouena Yupaimbi. 

B iiacTOHiuec BpeMH apayKapncBbie hmgiot orpaHiiueHHoe pacnpocTpaHe- 
Hne b ABCTpajiim, K)/Khoh AMepHKe, Ha ocTpoBax IIojiHHe3HH h b Hobom Pbh- 
Hee. 3 Aecb ohm cocthbuhiot cBCTjibie TponnuecKHe jieca napnoBoro Tnna, 6 e 3 
rycToro noAuecKa. B ochobiiom Bee npeACTaBHTejin 3 Toro ceMeiicTBa MMeioT 
Kcepo^HJibiibiH o 6 jimk (b ocoOemiocTH 3 to othochtch k poAy Araucaria 
J u s s.) h o 6 jiaAaioT KpoHOH c BeuH 03 ejieH 0 H jihctboh. 

ntiJibAa pacTeHHM ceM. Araucariaceae BCTpeueHa aBTopoM b MeiroBHx h 
HHJKiieTpeTMHHbix oTjiojKemiHX Ka3axcTaHa h ripnapajibH. nujibueBbie 3 epna 
Araucariaceae othochtch k THny OAHOKjieTouHbix, c^eponAajibHbix, jiHiueH- 
HHX B 03 AymHbIX MeiUKOB, OAHo 6 op 03 AHbIX C AByCJIOHHOH CKyjIbHTypHOH 3 I\- 
3 HHOH, 

B lianeoreHOBbix orjio>KeHHHX nayuaeMoro paiiOHa BHAejiaiOTCH ABa bmah 
iiHJibubi Araucariaceae, no Mop^ouornuecKHM npn3HaKaM 6jiH3KHe c nbijibijOH 
poAa Araucaria J u s s. h Agathis S a 1 i s b. 

Araucaria elegans sp. nov. (pollen) 

Ta6ji. Ill, piic. 13 

H H H 

IIpenapaTM JV 2 193 , 165 -jr- n!82^- 

F 0 ji o t h n: naBjiOAapcKoe npHHpTbimbe, noc. napaMOHOBKa, ckb. 2 , 

11 

onoKQBbie rjmnbi cpeAHero — BepxHero 30 Aena (npenapaT JNTs 182 — 

K 

in 
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OopMH, MOp(|)OJIOrHHeCKH 6jIH3KHG, I13BeCTHLie no JIHTepaTypHBIM AaHHBIM: 

1953. Araucaria incisa ConxoBHTHHa. CnopoBO-m>un>ucBaa xapaKTepHCTHKa Me- 
jiobijx OTjioJKeiiHii nenTpajitHbix oojiacTeii GGGP, CTp. 67, TaSji. X, (fair. 24 — 26. 

TIhjibi^gboc 3 epno c^epon^aJiBHoe, oKpyrjioe b onepTaHHH, OAiio6opo3A- 
hoc. JJiiaMCTp 3epna ot 46 ao 60 (x, cpeAHnii — okojio 50 p.. 

3apoAi>niiGBaa 6opo3Aa McpnAHOHaJibnafl, He aoxoaht ao hojiiocob. IIo- 
BepxnocTB 6opo3ABi rjiaAKaa, 3aTHHyTaa tohkoh 6opo3AHOH MeMGpanoM. 9k3h- 
na oopa 3 yeT jiacxoo6pa3Hbin BbicTyn naA oahhm H3 KpaeB 6opo3AH. Ecjih 
iibijibUieBoe 3epHO pacnojiomeno KBepxy 6opo3Aoii, to jiacTOBHAHbin BbicTyn 
3K3HHLI npoimnpycTCH b bhac KOJibijcoCpaaiioro yTOJimeiiHH — Banana. 9k- 
3iina A B y CJI °ii HaH » ToiiKaa. BuyTpeHHHH cjioh 3K3Hhbi TOJim,e BHeuiHcro 
h cTpyKTypa ero ucacHa; bhchiiihh cjioh — tohkhh c mcjiko- hjih KpymiOHM- 
Haxoii CTpyKTypoii. B npoeKn,HH ctghkh amok (jianyii) BbicTynaioT no npato 
3epna b Bane uinnoBaTbix BbipocTOB, nxo npanaeT nonxypy aepiia jiojkhoihh- 
noBaTbiii bha. 

OiiHCbiBaeMan iibiJibAa no Mop^onornnecKHM npn3HaKaM cxoAna c nbuibii;oH 
coBpeMenHoro BHAa Araucaria brasiliana A. R i c h., ho HecnojibKO Menbme 
ee no pa3MepaM (3ayep, 1950). 

M e c t o h a x o 5K a e h ii c: cm. rojioTim. 

P a c n p o c t p a h e h a e: b ncKonaoMOM coctohhhh BCTpenaeTCH oneHb 
peAKO, B 03 MOJKHO BCJiGACTBne njioxoii coxpaHHOCTH. (B jiirrepaxype npncyT- 
cxBne nHJibAbi Araucaria b cnopoBO-nbiJibijeBbix cneKTpax naneoreHa ox- 
MGHacTCH oneHb peAKO.) Abtopom Araucaria nanAOHa b oTjiomeiiHHx 6ypon 
cbiitw (BepxHHii soagh), b rjiHHax BepXHero MaiiKona (cpeAHnii ojinroAGH) 
CeBepnoro KaBKaaa; b onoKOBiiAHbix rnimax (3on,eH) n b otjiojkghhhx hhjk- 
Hero ojmroneHa CeBepHoro Ka3axcTaHa. 

B HacTonmee BpeMH poA Araucaria pacnpocTpaHeH b K)>khoh AMepnae, 
ABCTpanHM n na apxunenarax io>khoh nacTn Tnxoro oneaHa. A. brasiliana 
A. R i c h. — CBCTOJiioSHBoe Kcepo^imioe pacTeHne, oopa3yeT b khkhoh yMe- 
pGHHoii 30HG CBeTJibie neca co cjiaGo BbipanteHHbiM noAnecnoM (name ecero 
Ilex). B ^Ihjih apaynapna pacnpocTpaHeHa cobmcctho c Podocarpus , Liboced- 
rus 7 Saxegothea . 


Agathis ovataeformis sp. nov. (pollen) 

Ta6a. Ill, pnc. 14 
3h 

IIpenapaT JVs 2 -g- 

F o ji o t h u: CeBGpHoe ripHapajibe, r. Tac-Apan, xacapancKan CBHTa, 

epeAHHH 30 Ii;CH. 

ribijibUGBoe 3 CpHO c(|)eponAaJibHoe, b onepTaumi — npaBiiJibHan OKpyn<- 

nocTb. ^naMCTp 3cpHa okojio 35 p. 3apoAtmjeBa>T OoposAa — McpiiAnonajib- 
nan, paciiojio>Kciia AaJieno ot iiojiiocob. 9K3HHa ABycjioiiHaa; BiiyTpcHiiiin cjioh 
ce 6ojiee tojicthm, bgm bhguihhh. IIoBepxHOCXb 3epna MejiKoGyropnaTan. 
ByropnaTHG BupocTbi npGACTaBJiinox coGoii npaBHJibHbie nojiyinapiin, pacrio- 
jioHceuuuc iijiotiio oaho k ApyroMy, hto npMflaeT Konxypy 3epna iipaBHjibiio- 
(J)CCTOHHaTHe onepxaiuiH. Bbicoxa oyropnoB 0,5— 0,8 p. PucynoK na iiOBGpx- 
liocxH 3cpna k py ii ho c oth a th ii . 9K3Hna oopasyex jiacxooopaaiibin BbicTyn no 
oAiiOMy H3 KpaeB oopoaAbi. Ecjih aepno pacnojiOHccrio 6opo3AO.fi Bnepx, to na- 
CTOOopaanbiji BbicTyn npoiiAHpyGxoi b bhag Ayrooopa3noro yTOJimeiiMH. Ecjih 
/KG 3GpI10 JIG/KHT 1IG 6op03AOU KBCpxy, a B JIIOOOM flpyrOM IIOJIO/KGHHH, TO 
6opo3Aa nacxo hg BHAiia 3a jiacxooopaaiibiM BbipocxoM 3K3uubi. 

£ nbijibHoii coBpGMGHiioH Agathis ovata W a r b. ncKoiiacMbiii bha iiohth 
TOH vACCTBCH *, .TIHIlIb B CAHHHMHBIX CJiyHBHX BCTpGHaiOTCH p a C X 0>K ACH H H 
b BejiHHiiue 3Gpna. 

112 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


Ot ntuibu,bi Araucaria J u s s. onucaHHbm b ha oTjmqaeTCH mchbdimm pa 3 - 
MOpOM, GojICC TOJICTOH 9K3PIHOPI, HaJIHHIICM OyrOpBaTbIX BbipoCTOB II OOJIOC HeT- 
ko BbipaHcemioii Gopo3Aoii. 

M c c t o h a x o jk a c iih e: cm. fojiothii. 

P a c ii p o c t p a ii e n ii e: HbiJibna Agathis (Dammara) oTMcqena b 
iopcKHX OTJIO/KCIIHHX cpeAHcii nonocbi CCCP, b na:ieon;eH-90Aene 101 a EBpo- 
ncMCKoii nacTH CCCP, b oorjene pi oJiiiroAene IlaBjioAapcKoro llpinipTbiinba, 
b otjiokgiipihx cpeAiiero h Bepxnero 9on;eHa ii HH>KHcro ojmron;eHa CeBepHoro 
ripnapajibn ii b Gypoii cBme CeBepiioro KaBKa3a. TaKJKe oTMeneHo npncyT- 
ctbhc ec b BH/je cAHHHMHbix 3epen b GynancKiix cjiohx (naaconoii-aoneH?) 
Hii/Kiicro JJoiia. 


CEM. PINACEAE — COCHOBblE 

TpeTIIHIIblC OTJIOHCCHHH (b OCoSeilHOCTH 3T0 OTHOCIITCH K BepXHIIM OTAGJiaM 
jiaaeorena m k neoreny) npe3BbiqaiiHO GoraTbi nbijibu.oii pacTeHini H 3 cgm. Pi- 
naceae. B otjutchc ot iopcnux h MejioBbix xbohhbix, GoJibimincTBo poaob, 
a b pa^c cjiyaacB ii bhaob hx HMeeT BecbMa 6jiu3Koe poactbo c coBpeMCHHbiMii 
JipetfCTaBiiTejiHMii (fjjiopbi io>Kiibix mpipoT. Com. Pinaceae b TpeuiHHbix otjio- 
/KoiiHHxCcBepnoro Ka3axcTaHa ii Ilpiiapajibn npeACTaBjiciio uiecxbio poAaMH 
(Keteleeria,Abies/T$aga,Picea, Pinus nCedrus), KOTopbie, b CBoioonepcAb, upofl- 
cxaBJieiibi 6o;ibimiM hhcjiom bhaob. Poa Pinus b Kaiino3oe nacaiiTbiBacT ao j\e- 
bhtu bhaob. Kan yuoMHiiajiocb paHee, rojioccMeiiiiHe b iiacTonu;ee BpcMH 3a- 
niiMaioT BecbMa ckpomhoc MecTo bo $Jiope H3yqaeMoii xeppHTopmi. CeM. Pi- 
naccae, naiipiiMep, npeACTaBjieno Bcero jjByMH BH^aMH Pinus , oahhm bhaom 
Picea , oahhm bh^om Larix h ab yMH BH^aMii Abies . IIppi otom ocHOBnan Macca 
bhaob npnypoHCHa k ropubiM MecTOoGnTaiiHHM. JImhib oahh bha — Pinus 
silvestris L. — oGirracT iia ceBepnon oKpaime Ka3axcTana, b paBHinniOH ero 
nacxR. 

Pinaceae na Tepppixopnn Ka3axcxana h b IlpnapaJibe ocoGeimo pa 3 iiooo- 
pa3iio Glijih npeACxaBJioiibi b cepoAnne ojinroijeiia , hto, bosmojkho, oot>hc~ 
hhctch B03o6HOBjieiiiieM oomeii apnAH3an;nxT KjiiiMaTa , KOTopan necKOJibKo npii- 
ocTaHOBnnacb b HanaJie ojiHroijeHa, n b cbh3h c OHUiBjieiiHeM TeKTOHPinecKnx 
HBJieHHM. AcCOBHariHH, B KOTOpHX COBCTaJinCb paSJIHBHbie BH^bl COCeH, pa3BII- 
ahcb, no-BH^RMOMy, Ha ynacTKax cyrnH c bhcokhmh OTMeTKaMn; b 3to >ne Bpe- 
mh Bjia>KHbie mnpoKO^HCTBeiiiibie jieca 3aHHJin noHH>KeHiibie yqacTKH. 

Ecjih npocjieAHTb nocjieAOBaTejibHyio obojiioahio roJioceMeHHbix Ha Teppu- 
ropiiH KaaaxcTaHa, to CTaneT oqeBHAHMM, hto ceM. Pinaceae npe^CTaBjiHeT 
ocoGbiii HHTepec ii ^jih CTpaTiirpa(|)HqecKHX nocTpoeHHii n ajih najieo(|)HTo- 
;iorHqecKHX n;ejieii. K TOMy me nHJibna Pinaceae b AOCTaTOBHoii Mepe oCjia- 
AaeT xapaKTepiiHMH npH3HaKaMH rjih ee pacno3iiaBaHHH. IIoaTOMy Mop^ojio- 
niH Hbuibnu coBpeMeHHHx h ricKonaeMbix pacTeHHii Pinaceae nocBHiu;eHo 
HOMano Tpy^oB, H3 KOTopbix cjieAyex oTMeTHTb pa6oTbi M. X. Mohoc3oh- 
Cmojihhopi (1949), B. B. 3ayep (1950, 1954), H. A. BojixoBnTiiiioH (1952, 
1953) h II. C. mxana (1954). 

ribuibna Bcex poAOB h bhaob ceM. Pinaceae, 3a iiCKJiioHeiniCM Larix h 
Tsuga , coctoht ii 3 n;eHTpaJibHoro Tejia h A B y x B03AymHbix MeniKOB. 3Ta oco- 
ocHHoexb c6jm>KaeT nbijibii;y 6oJibiHHHCTBa bhaob Pinaceae c nujibnoii Podo- 
carpaceae. 

IlbiJibAa Pinaceae, HMeioin,aH B03Ayiniibie mohikh (npoMe Cedrus), oGjia^aeT 
neKOTopi»iMH oomiiMH xapaKTepiibiMii ocoGeHiiocxHMH. B oojibmiiHCTBe cjiy- 
uaCB 3Ta nbiJibAa HMeeT AocTaTonHO xopomo Bbipa>Keiniyio sapoAbimeByK) 
oopo3Ay na Gppoinnoii (AncTajibHoii) CTopoiie xejia h yTOJimeHHbiii cjioii 3K3H- 
Hbi, o6pa3yioiHiiiii Tan na3HBaeMbiPi «mnT» Ha cniimiopi (npoKCHMajibHoii) 
cropoHe. Bo3AymiiHe Memi^ii npeACTaBjmioT coGofi pa3pacTainie 3K3niibi b biiac 
nojibix KaMep, oGbiHHO ^)opMH, 6jih3koh k c^epoHAajibHOH. PacHOJio^Kenbi 
B03AyinHbie MemKH b GojibmHHCTBe cjiynaeB no GonaM Tena. 

8 Tpy;ud Til II , Bi>in. G 110 
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riHJiLnaCerfrj/^ ne HMeeT pe3KO oTrpaHiHieiiHoro mma. YTOJimeiiHLiH cjioii 
3K3HHH Ha ciihhhoh noBepxHOCTH Tejia oGbihho HenOCpe^CTBGHHO , 6e3 pe3KHX 
rpanmj, nepexoAHT b TKaHt B03AyniHHX MeniKOB, KOTopbie o6pa30BaHbi He 
BHyTpeHHHM cJioeM 3K3HHH, a BHeniHHM. Bo3AyniHbie MeniKH Cedrus He HB- 
jihiotch o6oco6jieHHbiMH o6pa30BaHHHMH Ha TeJie ntuibpeBoro 3epHa, a co- 
CTaBJiaioT c hum nan 6bi eAHHoe nejioe. 

n P H onpeAeJieHHH hhjibabi Pinaceae, CHa6jKeHHoii B03AymnbiMH mcih- 

KaMH, 3a OCHOBHBie AKSrHOCTHHGCKHe npH3HaKH npHHHMaJIHCB* 1) oCmne pa3- 
MepBi 3GpHa h pa3MepBi ero otagjibhbix qacTen (ijeHTpaJibHoro Tejia, B03Aym - 
hbix MemKOB); 2) $opMa h onepTaime 3GpHa n $opMa h onepTaHHC ochobhbix 
HacTGii ero; 3) CTpyKTypHBie ocoSghhocth otagjibhbix HacTGH 3epna. 


A 




0)Hr. 20. OcHOBHtie BJiCMenTH H 3 MepeHHH nwJLLAeBLix 3epeH Pinaceae, HMeiomax 

B 03 AymHHe MeinKH. 

A— COKOBaa npoeKBHH; E — nojinpiiafl npoemuiH npH nojiojKeHHH tcjiom BBepx; B — nojiapnaH npoen- 
hhh npH nojioweHHH tbjiom bhh3; a— a— o6man HJiHHa nbuimesoro 3epHa; 6— 6— BbicoTa TeJia; 

q q niHpHHa Tejia; s — s — miipiiHa MemnoB; 0— 0— BucOTa MeniKOB; e— e— Bucoia rpeOna; 

otc — ok — AJiHHa Tejia 

Tan nan $opMa h pa3Mepi>i otagjibhhx nacT ea nbuibijeBoro 3epna Moryr 
MeHflTBCH B 3aBHCHM0CTH OT ero nOJIOJKeHHH, TO HpH OHpeAeJieHHH HCKOHaeMBIX 
nHJlHHOK XBOHHbIX BCe H3MepeHHH H HaSjIIOAGHHH HpOH 3 BOAHJIHCB JIH60 

b CTporo noJinpHOM nojiojKGHHH 3epHa, jih6o b CTporo 6 okobom. HanpaBJieHHa, 
HO KOTOpBIM BeJIHCB OCHOBHBie H3MepGHHH npH OHpeAeJieHHH BHAOB, CXeMaTH- 

necKH H3o6pa>KeHBi Ha $nr. 20 1 . 

M3MepeHHH BejincB npn hojiojkghhh hbijibabi b 6okoboh npoeKAiiH (^ 4 ), 
b noJiapHOH npoeKAHH, chhhkoh BBepx ( B ), h b nojinpHOH >Ke npoeKn,en 
B03AymHBiMH MemnaMH BBepx (. B ). K coJKajieHHio, He BcerAa yAaBanocB oaho 
h to me 3 epHO 3aMepnTB bo Bcex Tpex ho3hh;hhx; b sthx cjiynaax 3 aMepBi 

npOH3BOAHJIHCB no HeCKOJIBKHM 3 epHaM H 33 TGM 6paJIHCb KpaHHHe OTKJIO" 
HeHHfl h cpeAHflfl BejiHHHna AJIH na>KAoro ajieMeHTa 3 aMepoB. 

IIohth ajih Bcex poAOB, ntijiBAa KOToptix CHa6?KeHa B 03 AymHLiMH MemnaMH, 
yAaJiocB ycTaHOBHTb pHA Tannx ycTOHHHBbix bgjihhhh (pa 3 MepoB) otagjibhhx 
3JieMeHT0B, KOTOpHe MOrjIH StITb npHHHTbl 3 a AHarHOCTHHeCKHC 3 TaJIOHbI. K co- 
jKaJieHHio, ajih HHJibAbi Keteleeria , H 3 - 3 a ee peA^on BCTpenaeMOCTH, ycToii- 
HHBoro STaJiona pa3MepoB He BbiBeAeHO. IloaTOMy onpeAeJieHHH nmibAbi 
Keteleeria bcjihcb no TeM AnarHOCTHqecKHM npn3HaKaM, KOTopue AaHbi b kjiio- 
ne B. B. 3ayep (IlHJibAeBOH aHajiH3, 1950 ). 

Been KOMHJieKc AHarHOCTiraecKHX npn3HaKOB ajih onpeAeJieHHH bhaob h 
pOAOB HHJIbAbl XBOHHbIX C B03AyniHbIMH MeiHKaMH, BblAGJieHHblX H3 KaHHO - 
30HCKHX OTJIOJKeHHH, CBOAHTCH K CJieAyiOIH,HM aJlGMeHTaM! 

1 . (D o p m a Tejia h ero onepTaHHe (BTopoe abjihgtch 
(|> yHKiiiHeH nepBoro). Ochobhbig ^>opMH TGJia mojkho xapaKTepn 30 Ba r rb Kan 
c$epoHAaJibHbie n 3juinncoHAajibHbie; otkjiohghhh onpeAeJiaiOTCH pncyHKOM 
oqepTanHH Tejia b nojiapHon hjih b 6okoboh npoeKAiiax ($nr. 21 ). 

1 IIpn MHKpo$OTorpa$npoBaHHH, KOTopoe AeaaeTca c nocTOHHHtix npenapaTOB, ne 
Bcer^a VAaeTCH HaiiTH m>un>iieBoe 3epH0, pacnojiojKeHHoe b CTporo noJinpHOM hjih CTporo 
6 okobom nojio>KeHHH, n noaTOMy pa3Mepbi hx na CHHMKax MoryT HecKOJitKO yKJiOHflTtcn 
ox xex, KOTOpLie yKa3aHbi Ha ocnoBaHiiH H 3 MepeHHH nbuibn,eBoro 3epHa b hoabh>khoh cpeAe. 
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C$epoHflajibHoe Teno mojkct iimpti. cneflyiomiie OMopxaiui si : 
a) OKpyraoe b nojiapiioii a Gokoboh apoeKpaax (Pinus ponderosi- 
ty poMooBHflHO-oKpyrjioe — b nojiapaoa apoeKpaa, TpanepaeBHflHo- 
OKpyraoe — b Gokoboh (Pinus Gerardiana). 

3juiHncoHflajibHoe Tejio MoaieT nMeTb cnepyromae oaepTaHaa: 
a) ajiJianTHaecKoe b nojiapHOii npoeKpaa ( Pinus taeda L.); 
o) yraoBaTo-aanHnTHaecKoe b Gokoboh npooKpaa ( Cedrus pusilla Z a u er)- 
( 4i/es^/ I ) TH ' ieCKOe B nojIfipHoi * n P oe K«HH h TpanepHeBHflHOC b 6okobo& 


/. Ctpepoudcuibnaa cpop/va mejia R. JjuwncouJaJibHaa popMcr 

mejia 

/ipoeHyuu: 

rrojixpHas? BokoBag 

npoehyuu: 

\ 60 k 08 a# r?oj?gpHcrsr. 

■ 

■ 

KD 

© 



H 

CD 

D> 

1 

■ 


CD 

■ 

CO 

« 

1 



®Hr. 21 . CxGMciTHHecKoo H 3 o 6 pa>K 0 HHo oqepTaiiHH xejia nuatuu c Bosavni- 
hlimh MeinKaMii y pas^H^Hux bii/job coceH 


a a f OKpyjHHOCTb b OokoboK h nojiapHOii npoeKmmx; 6 — TpanemieBnnHo-OKnvrTnm 
GokoboB nPoeKUBH; 6 '— poMOoBHflHO-OHpyrjiue OMep T aiiiin b nojiapHott n'po- 
tifiura, <1 —2 — BJijiifiiTHqecKoe o^epTanne b iiojihphoh npoemum; <?— 0— yrjioBaTO-ajumn 

d ~' rpaneiiIieBlI ^Hoe OHepTaHue b Gokoboh upo- 
eitmiH h 6 1 — DjijiHnTiiHecKoe oqepTaiuie b kojihphoh lipoeKiura; e-Tpeyrojibnoe oqennHHP 
b Gokoboh npoeKmm n e'-wuunmwecKoe OMepTamie b no^HpHoft npoeKpm, 
mieBBAiio-OHpyrjioe OHepxamie b OonoBoft npoenpun h ^-anjranTHqecKoe ’ oiepra^e 
b nojiapHoii npoeKpiiH; 3 - TpanemieBHflHoe o^epTamie b Gokoboh npoemiuH 
11 3 y i’jiob aTO-OBa JibHoe o^epTaHHe b nojinpuofi npoeitmm 


r) 3JiJiiniTH<iecKoe b rioJiapHoa npoeKpaa a TpeyrojiLHoe b Gokoboh (Ced- 
rus longisaccata Z a k 1.); v 

, «) aJiJiiinTnaecKoe b nojiapHoii apoeKpaa 11 TpaaepaeBHflHO-OKpvrjioe b 

ookoboii ( Pinus silvestris L.); 

t O) yraoBUTo-oBUJibHoe b nojiapHOii npoeKaan h TpanenHeBinmoe b Goko- 
boh (Pinus cokhtiii Australes L o u d.). 
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2. CD o p m a no a A y m n w x Mem k o b n 11 x oh e p t a n h u. 
cDopMa B 03 AyuiHbix Mem kob b ociioBiiOM G,:m ;sku k c(|k' |> on;ut.'i i>ii oil , no, li 3a 
BIICIIMOCTII OT npHliaMACJKlIOCTU K TOMV Ii:i« IIUOMy pOAy HJllI nil Ay ) HoiiqiHij- 
pa«Hfl 1IX IlCCKOJIbKO YKAOmiCTCH OT 9X011 (J)OpMbl, HTO UCpCAKO 01ipe«CJlHCTCH 
enocoooM ii piiKponjieiiiiH mchikob k tcjlv acpna. Mojkho buac.hhtb i'.i('A\ loiuoe 
oeuoBiibie (|h)])mi»i mcidkob ($nr. 22): 


Boko Sap npot’kqup 


flosinpHan npoekqun 



22. ( iXCMclTM l IOl*KOl' 11306 WO OHOpTflHllif B03Jiy LltllhTX MOIIIWOB 
M pa3JIIl x IHI>IX TlinOB fix npHKpenJTOHHH K TOJIV. 

a a' — ctpepoiinajibHue; C— O'— yraoBaTO-ctJjcpoiiaajihHLie; «— ajijiimcoiijiajib- 

q 8 ' 11 o — O' — iio.:tyc(I>epoii/i,a:ihTii.io; e — e f — KOHycooCpaaiiwe 


а) c<J)epoMAa;ibiibio, npiiKpcnaciiiibic k xojiy iicckojibko cywenubiMii ocuoBa- 
nmiMH (moiiikh 3 iiaHiixcjii>no Gonbme iioriycijiepbi) ; b Gokobom it nojiiipiioii 
lipoeKUHHX — 110 HTH iipaBiuibnaH oKpy)KnocTb (<fmr. 22, a, a'); 

б) yraoBaTo-c$epoiiAaJibHue, npiiKpeiiJiCHiibie k xejiy cymeimbiMii ocno- 
BaHHfiMn; oiepTaiiite b no.'tn pnoii 11 pooKnini iiohth Tpcyrom>noe, b GoKOBoii 
npooKumi — oitpywiiocTb (ijmr. 22, 6, 6'); 

IKi 
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□) o. T i.riiriic()ir 1 ^ajTi»Htie, npiTKpoibTOimbio k tcviv cyHfOHiiHM ocuoBaiiiicM; 
OHopTamio 11 uo.)ru priori npoeKpmt — upaBii.TMiiiTri ' obuji, b Gokoboh — nojiy- 
ok pyjKiiocTL ((Jmr. 22, o , 6*',); 

i ) HOJiyctfcpoM^ajibHue, iipiiKpcn;ienHi>ie k tc.tv nmpoKHM ociiOBaiiHCM; 
oBopTauiio n iiojinpiioii npocKTi.Mii — iiohtjt iipaBUJiMian nojiyoKpyjKiiocTL; 
ii uoKOBoii iipocKumt — -uojiyoKpyjKiiocTB hjiii nojiyoBaji ((jmr. 22, a, a', d , d')\ 
jx) Konycoo6pa3HLTC, iipiiKpcnjicinibic k tcjiv miipoKHM ocHOBamieM; b 
uoKOBoii n nojiupnori npocKU,ifnx — Tpeyrojibiibic oucpTamiH ((jmr. 22, e , e'). 

3. It p ii k p c n ji c h ii 0 ( b o 3 a y m n u x m o in k o b k xcjiy. 
Hoa^ymiihio mciukii, o6pa30Baimbie BiiyTpciiunM hjth bhchihhm cjioeM 3K3 hhh, 

OTXOflHT OT TOJia V nbTJIbTl,bI pa3JlIl l lHbIX pOAOB HJIII BII^QB B pa3JIH l IIIbIX MC- 


I 





(I)nr. 23. ( 1 xGMci lijuiKpeu/ieuiut B(>3Ayj]im,ix mchikob: 

7 — uo.^ymuhie mciiikii lipiiiipeiuieiibi u ookobmm cToponau Tcna, yro:i a OJI11301; ii npnMOMy; 

- — mpiiikh iipckojibko c^mmyTM k (jproniiioii cropone Te.ia, yroji a, Meiitme npHMoro; 

■> — - moiiihii lipiiHppn.’icin.i k Cpmnnioii CToponc Te;ia. yro:r « 3 iicoo.ibmow, ocTpuii 

cTax. I) aanuciiMocTii or axoro oci. M(vm kob (bhcotb nx) iiuxoahtoi b pa3jmu- 
Iibix cooTiiomcnmix c ocbio ciimmct pn it TOJia (blicotoh ero). Ecjm MeniKH OT- 

XOABT OT OOKOIlblX CTO [TOIL BCpiia, TO JIIIIIIIH BbICOTbl MCIIIKa Oopa 3 VCT BHyT- 
pemuiri yro.i c bmcotoh TCJia, 6 mt 3 Kiiri k npiiMOMy (cpin . 23, 7, a ). 

EcJlU MCIIIKII 11 CCK 0 JILK 0 CABim VTbl K CpiOIIlHOH CTOpOHC, TO BliyTpOHlIHM 
vroji M okay BbicoToii mciukob ii ruc-otou TOJia oyACT Meiibinc npuMoi o (<J)iir. 23 , 
«.)■ 

M, nano non, ccjih mciiikii npiiKpciuicubi k opiomnoii CToponc aepiia, to 
yroji Momjiy Bucoxoii xejia it bwcotoh Mcnina fiyflex ocTpuii, neGoJibmoH 
(15—20°); bom tcchcc oyavt CARimyra k opioniiioii CTopoHC mcitikii, tcm Meiu>- 
iuc ovaot vroji ((J)iir. 23, 3, a 2 ). Tomku iicpeccucumi bhcot mciiikob ii BbicoTbi 
TCJia b a tom emuae iiaxoAiiTcn bug acpna. 

A. ( - t p y k t y p a a k 3 u u i>i m c in k o b. 3 K 3 iina B 03 Aymiibix molu- 
kob 11 MJILUM Pinaccac oojiaAaex ccTuaxori CTpyiaypoii, BecbMa cxoJKeii c 
Podocarpaceac. Ccthb mcuikob BbiptieoBbiBaeTcn ua iix noBepxuocTu b biia^ 
oojicc lum Mciicc bctkofo pucyHKa ($m\ 24 ). Pmcyhok cctkh moh^ct Gbiti, hc- 
llbIM HJIII lICHClibIM. C pc A II HCIIO BbipaUxCimoil, UCTKOii CCTUaTOCTU M0>KH0 bw- 
Acjihtb: 

а) liopamioMcpHOflHCHCTyio ($m\ 24, 7): 

б ) paBHOMCpiio-iipuMoyrojibTiOHBeiicTyio c KpyinibTMii iijih mcjikhmm hbcu- 
KaMii ((Jmr. 24, 2, 3): 
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b) oKpyrjioa^OHCTyio c KpyiiHbiMii hjih mcjikhmh HaeiiKaMii 24, 4 , 5); 

r) iicpaBHOMepHOflaencTyio c KpynHBiMH hjih MejiKHMH BbiTHHyTbiMH hhch- 

KaMH ((fmr. 24, 6). 

K hghcho BupaaieHHOH mo>kho othgcth oAHHapHyio hjih KOMGnHHpoBaHHyio 
ceTaaTocTB — KpynHaa ceTKa Hajieraex Ha Mejmyio ($nr. 24, 7, 8 ). 



12 3 ^ 5 6 7 8 

Ohi\ 24. Cxeivia pasamniux tiiiiob cctkii B 03 Ayimibix mguikob y ceM. Pinaceae. 

jr ceTKa MeTKaa, HepaBHOMepHOH^eiiCTan; 2 — to we, paBHOMepHOHMeHCTaH, c itpyrmuMH H'leii- 

naMii • 3 — to wee MejiKHMH HaefiKaMii; ceTKa 'leTKan, oitpyrjio-flaeiiCTafi, c KpynHUMH HHeii- 
BaMii; 5 — to we c MejiKHMH wieHKaMii; € — ceTKa neTKaa, HepauHOMepHOBHeHCTan c BbiTHHyTbiMH 
HHeftKaMii; 7 — ceTKa iiencHO Bupawemiafl, npepbiBHCTan, ojuiHapHaa; 8 — ceTKa iienciio Bbipa- 

weiiHan, KOMSiimipoBaHiiatt 

OGbihho BCJiHHHHa nneeK cctkii Kpyimee Ha nepH$epHiiHi>ix aacxax bo 3- 
AyniHbix mchikob ii Mejitae Ha yaacxKax, 6 jih3khx k rpaHHije c tcjiom. 

5. C t p y k t y p a h c k y ji b n t y p a 9K3 hhh tc Jia. Y oojib- 
inHHCTBa ribiJibiicBbix 3epeH Pinaceae c B03AymHbiMH MemKaMii noBepxHoerb 
Tejia na cnHHHoii n opiomHOH aacTH ne oA^HaKOBa. 3aBHCHT axo ot toxo, hto 





Our. 25 . CxeMaTimecKoe H3o6pa>KeiiMc paajinnHbix bhjiob nujibiibi ceM. Pinaceae 

(6oKOBaa npoeKHiHH). 

j nbTJtbueBbie aepiia, Tejio kotopijx cHaOweHO bcho BbipaweHHUM ihiitom; 2, 3 nuJibiieBbie 

3 epna, rpaHiinbi wirra KOTOpbix BHpaweHbi HeHCHO 

9K3Hiia iiepaBHOMepno oTCJiaiiBaeTCH ox xejia, HMeex HeoAMaKOByio TOJimnny 
na pa3JiH t iHbix ynacTKax ero h CHa6>KCHa neoAHHaKOBBiMH CKyjibnTypubiMH 
BLipocTaMH. BpionmaH iioBepxnocTb TCJia HMeeT TOHKyio OAHOCJioimyio 9K3H- 
ny (rJia^Kyio ujih CHaomeHHyio Me jikhmii , HepaBHOMepno pa36pocaHHMMH bli- 
pocTaMH, GyropKann, h3bhjihctbimh cKJiaaKaMn, HMKaMw) . 

Ha cnHHiioii noBepxnocxii xejia 3K3iiHa ABycJioiiiiaH, c t py kt y p ii a h h HMeex 
cKyjibnTypubic BLipocxbi. 3 to TaK Ha 3 biBaeMbiii hiht. Oahii HCKonaeMbie bhabi 
h poAu HMeiOT hcho Bbipa>KeHHbiii hj,iit ((J)iir. 25, 1), y Apyrax rpaHiiiibi m,HTa 
MeHee pe3K0 BbipajKcubi hjih coBiiaAaiox c rpaiiHiieii npHKpenjieHHH MeniKOB, 
hjih nepenpLiBaioT ee ($iir. 25, 2, 3). B nacTHOCTH, y nbijibn,bi Cedrus hcho 
B bipajKeHHon rpaHHAM mHTa Hex h yxojimeimaH 9K3HHa cnHHHoii noBepxHOCTH 
xejia HenocpeACTBCHiio iiepcxoAHT na MeinKii, hbjihhcb nx ooojiohkoh. 

1 H,ht v nbuibu,bi Pinaceae MGJKeT iimctb pe3KHe rpaHHABi, c HeoojiBinHM Ba- 
jihkom no Kparo (poA Abies'), hjih rpaHHH,Li 6 c 3 BajiiiKa ( Pinus silvestris). no 
CBOeMy CTpOeHHK) AByCJIOHHblii HIHT MOHSCT HMeTB CJIOH paBHOH HJIH IiepaBHOH 
TOJIIAHHBI. 

B 3 aBHCHMOCTH OX HCHOCTII CTpyKTypbl HJIH OT IiaJIHHHH CKyJIbnxypHBIX 
BbipOCTOB Iia nOBepXHOCTH 9K3IIHBI, IIOBCpXHOCTb HiHTa GbiBaeT: 

a) KpynHoSyropnaTaH , SyropnaTocrb HepaBHOMepHan hjih paBHOMepHan 
($nr. 26, i); 

118 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


6) mc;i ko 6 y r o p l i a r a a , oyrop'iaTOCTL paBHOMepnaa hjih iiepaBHOMepiiaa 
((J)iir . 26 , 3 , 4 ); 

b) MpaMopoBirflHo-CKjiaflqaTafi (tfinr. 26 , 2 ); 
r) itpymio- hjih MejiKOHMaaTaa (<f>Hr. 26 , 5 ); 

3) HeacHO- aaa acHOToaeraaa ($nr. 26, 6 ). 


,\:K . 

V ’ -V'"\-a 




w.v.v.;;:?; 

[••••** 


*•;*•*’< *;*: 


:,i’. *• j 


tDnr. 26. CKyjibnTypu hjiitob nmiLECbi ceM. Pinaceae. 

/— noBepxwocTb Kp^nHoOyropqaTaH; 2 — noBepxHOCTb MpaMOpOBHflHO-CKjiaflqaTaa; 3 , 4 — nOBepxHOCTb 
MeaKoOyropqaTan; 6 — noBepxHoCTb MejiitoaMHaTaa; < 5 — noBepXHOCTb hchcho- hjih HCHOTOqeqHaa 


6. K o h t y p Tejia. yTojimeHHWii cjioh 3K3hhh Ha chhhhoh nacTH 
Tejia npH 6 okobom nojio>KeHHH 3epHa nponiinpyeTcn b BH^;e Tan Ha3HBaeMoro 
rpeoHH. IIInpHHa h KOHTyp rpe6HH h KOHTyp Tejia 3epHa hbjihiotch oahhm H3 
AHarnocTHHecKHx npH3HaKOB npn onpe/jejieHHH h b 3HanHTejibHOH CTeneHH 
3aBHCHT OT CTpoeiinn mHTa. 


00 





27 . Tanti onepTaHHH cnnuHoii nacTH Tejia (KOHTyp rpe 6 Hn) nbuim,Li ceM. Pinaceae: 

/— KOHTyp pOBHuft; 2 — KOHTyp Me JiKOBOJiHHCTbiii ; 3 — KOHTyp KpynHOBOJiHHCTbiii; 4 — KOHTyp Kpyn 
HO 3 y 0 qaTO-BOJiHHCTbiii; 5 — KOHTyp HeacHO- hjih cjiaOoBojiHHCTuii 


B 3aBHCHMOCTH OT CTpyKTypM 3K3HHH II CKyjIBHTypbl HOBepXHOCTIl IIJHTa 
rpeoeHB HMeei pa3JiHHHuii KOHTyp: oh mojkgt 6litb poBHbiii, hjih bojihhcthh 
(MejiKO hjih Kpymio), hjih 3 y 6 HaraH ($Hr. 27 , 1 — 5 ). 



<X>nr. 28. CxeMaTHHecKoe ii3o6pa3KeHne pa3JinnHbix ntuibiieBLix 3 epeH ceM. Pi- 
naceae CO njHTOM. 

1 — KOHTyp Tejia poBHufi ; 2 — KOHTyp Tejia BOJiHHcTufi tojilko b oOjiacTH npiiKpenJie- 
HIIH B 03 AymHLIX MeiHKOB; 3 — KOHTyp TCJia BOJIHHCTUft 

B 3aBHCHM0CTH ot Toro, npepuBaeTCH iu;ht a o MecTa npHKpenjieHHH MemKOB 
hjih, HecKOJiLKO yTOJimancb, nepeKpbiBaeT rpaHHijy npHKpenjieHHH mchikob 
k Tejiy, KOHTyp Tejia b nojiapHOM h 6okobom nojio>KeHHHX pa3JiHneH y pa3Htix 
bh^ob. HanpiiMep, ccjih hjht npenpamaeTcn y jihhhh npHKpenjieHHH 
MemKOB, KaK y hlijili^li Pinus silvestris hjih y 6ontmHHCTBa Pinus ceKijHH 
Strobus, to Tejio HMeeT bojihhctbih KOHTyp jihhib Ha chhhhoh nacTH (jiynme 
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Bccro 3 to Ha6jiK),naeTCtt npii ookobom iiojio>KeHHH 3epna, ho pasjinBiiMo h b 
nojrapnoii npoeKUHw). Ecjih me iaht npocTHpaeTCH 3a rpammy npHKpeiiJiemm 
BOBAyiniiBix mchikob, to b ookoboh npoeKn,im KOHTyp cnnHHoii nacTH scpiia 
H3o6paH^acTCH bojihiictoh jiHHHefi, a Ha a MeniKaMH 3aMeTHO vtojiihchhc. 
B liojifipiiOH me iipoeKijmi KOHTyp Tejia H3o6pa>KaeTCH bojihhctoh jihiihch h na 
criHHHoit ii na Gokoboh nacTux ($iir. 28). 3 to hbcto HaCjnoAaoTCH y hbijibho- 
bhx aepen HenoTopbix npeACTaBirreaen Pinus ceKUnii Strobus, Cembrae, 
Pseudostrobus, Paracembrac n iieKOTopbix jipyrux. 

Po a AMes Hill 


B paboTc B. B. 3aycp (1950) npiiBe^CHH AOCTaxoBiio neTKHe jih a ni oc th b c - 
CKiie npn3HaKii, xapaKTepH3yiomHe ntiJiBiiy pacTeHHH poAa Abies h oTjiHBaio- 
mire ec ot nBuibiiLi nponux poaob ceM. Pinaceae. IIpnAepHUiBaHCb b ochobi-iom 




Our. 29. CxeMa CTpoenwa nuabubi poAOB Abies h Keteleeria . 

1,2 — Abies sibirica ii Keteleeria ; 3, 4 — Abies jirma ( 1 , 3 u 4 — CoBOBan npoeBpHH, 

2 — nojinpHan npoeKijim) 

3thx AaHHbix, yflaxtocb BMAejiHTb M3 o6mero KOMHJieKca nbuibijbi Pinaceae 
Kanno3ofl IlpnapajibH h Ka3axcTaHa Asa BiiAa nbuibijbi Abies. 06mne npn3na- 
kh o0Hapy>KeHHOH iiaMH HCKonaeMoii nbuibn,bi Abies cjiGAyiomne. 

06m;aH A«™na nbiJibn,eBbix 3epeH KOJiebjieTcn ot 105 ao 200 p, BbicoTa Te* 
Jia — ot 55 ao 95 p, bhcotb B03AymHHx MenmoB — ot 50 ao 75 \i, mnpima 
rpe6HH ~ ot 5 ao 12 p. 
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OopMa rojia ajuiiincon^ajibnan, b OHcpxaHiin oBajibnau b nojijipHoii npo- 
gkijhii ii OKpyrjio-'Tpaneu,nGBH^nafl — b Sokoboh. Bopostfa pacnojio>KeHa 11 a 
opioimioM CTopoHe TCJia. 

3K3Hiia TGJia ABycnouHan, co cxojiouaToii cxpyKxypoii. HJux hciio BbipaiKCii. 
Ha cmmiiou uacxu 3cpna 3K3iiiia mm a cujibho yxojimaexcfi ii b ookoboh npo- 
okijiiii H 3o6pa/KaeTca b buag iuupoKoro rpobiin. One p ramie rpcomi Kpymio- 
HJIU mcjikobojiihictog . IIoBGpxHOCTb mnxa MpaMOpOBIIAliaH, OOyCJIOBJieHHaU 
mnypoBimHO-HSBjxjnicxoii CKyjibnxypoii. IIoBepxnocxb Spioinuoii aacxu xcjia 
MGjiKOoyropuaxan. Cxpynxypa aiomibi mguikob nexuan, Kpynno- min MejiKO- 
ccTHaxan. 

Bo3AymnbiG mgiiikh c(J)epoaAajibiibie, b ouepxanmi — tiobtji npaBujibnau 
oKpyHviiocxb. MciuKir npuKponjimoxcu k xojiy cyucemibiM oc iioBan hgm , jihhiijt 
npjiKpGnjiGHUB HGXKaa. B bicoxa mguikob BcerAa oojimuo nuipiiiibi hx. B 6 oko- 
Boii npocKpiriT juihhh OHoprauiifl Tcaa ii mguikob oopaaycx yro;i , 6jiH3Kiiir 
K IipBMOMy. 

OxmumxeubiibiMH npiiaiiaKaMii, x ap a ktg pit3y iolli; ii m u nbuibijy pacTCHiiit 
po^a Abies, mohuio cujmaxb (<Juu\ 29): 

1) iiajniHHG hcho Bbipa>KCiiHoro mnxa ir rpeonu na cnmiiioii uacxu Tcjia; 

2) niapoBiiAiiyio $opMy B03Ayimibix mguikob; 

3) T ro tkv io rpamipy ii p u k p e n ji e h u >i mguikob k xojiy u liajiiiuirc ucuo Bbipa- 
>KGiiiioro yrua mg>kay Jihhhhmh Kouxypa xcjia ii mcuikob; 

4) BCJinHimy nbuibijeBbix acpcii, oobinno npcBbimaiomyio BOJinumiy iibiubiio- 
Bbix sepcii Picea . 

B* coH\auciimo, iibiubpa mixxbi HbiHC /KHBymHx biiaob ouucaua BccbMa c;ia - 
oo, b Jimcpaxypc ii3Bccrnbi Jiiiuib omrcaimu nbuibpbi Abies firma S i c b. el 
/ u c c. (3 a y o p, 1950), A. sibirica L d b. (Erdtinan, 1943), A. cephalo- 
mca L o u d., A. puisapo Bois s., A. concolor M u r r. (no 3apncoBKaM 
aBTopa). liooxoMy js,jin onpcAejieiiim buaob, BbiAGuemibix H3 KauH03oiicKirx 
oxjio>KGiinit ripuapajibu it Kaaaxcxaua, iimggxch ouenb oeAiibrii cpaBiimojibubm 
Marcpuajt. 


Abies sibiriciformis sp. nov. (pollen) 

Ta6ji. IV, pirc. 1,2 
npenapAT JY° 255 ~~ 

r o .t o T II Ii: riaBjioflapcKoe npiiiipTumte, 03 . KeMiip-Tys, rjiiniM c pac- 

TiiTGJifciiMMii ocraTKaMir BTopoii cbiitli KoiiTHiiouTajiLHoro ojiiirouena (cpe r- 
iiiim ojniropGii). v i ^ 

CDopMbi, Mop(J)OJioru i iGCKii o;iu3Kne, H3BecTHbie no JimepaxypiibiM nan- 

IlbIM! rji 


1940 ' Icr^liraunkohleiiforschun^Taf^'l^Ffg^^^sl 0 ^* 6 Pollenanalyse im Dic " st 

06niaa fl^iiHa 3epHa 112—122 p; fliiima Tejia 90—100 p, BHeora 47— 60 a. 
BwcoTa B03;tyunibix mcuikob 47—50 p, miipima 45—50 p; Bucoia rpeoHu 3 5- - 
1 3- -Tpoen no 111 ) 1 . 11 , 111)1 — o6uuiioc fljiu pofla Abies. 

H° $°PMe Teua h OHepTamiuM, a 'raitHto no CTpyKType miiTa ii mmiikob 
iiCK-onaeMau ntijitpa hmoct Gojibmoo cxopcTBO c uHJibpoii conpeMCiuioro impa 
ADies sibirica. He6ojii>nme pacxo>Kfleima OTMcnaioTcu auiub b pa3Mepax uhjiI)- 
Ucbux sepon. no «aiiHtiM B. B. 3ayep nuubqa Abies sibirica L d b. hmcct 
B bicoxy mguikob ol 69 {i, y HCKonaoMoii ^opMbi Bbicoxa mguikob iig iipoBbiniaoT 
04 a b cpeuneM cocxaBuncx 50 p.. 

M c c x o h a x o Ht a c n ii c: cm. rojiOTiin. 

P a c n p o c t p a h e ii ii e: n tun, pa Abies sibiriciformis no« iia 3 BaHiieM 
Abies sp. oTMcneiia , cy«u no onySuiiKOBaiiHHM HumocTpapunM h cnucnaM, 
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b iiMJibii;eBLix cneuipax iiJiMoi^eiia 3anaAUoii EsponH, EBponencKoii aacxii 
CCCP, b xpexiiaiibix OTjiO/KGiiiiHX (npeiiMymecxBeHHO b MHon;eHOBbix) EamKH- 
pirn, ypaaa 11 b acxBepxiiHiibix otjiojkghhhx ceBepa EBponeiicKOH aacxn 
CCCP, Baypajiba, CiiSupn n na ^anbiiGM Bocxone. KpoMe Toro, nujiLija Abies 
sibiriciformis sp. nov (pollen) n Abies'&ii. sibiricaneowoKpaTiio o0Hapy>KHBa- 
jiacb b oniiroAenoBbix (npGHMymecTBemio b cpeAHen aacTii) oxno>KeHimx riaB- 
jioflapcKoro IIpiuipTbiiiibH ii CcBcpnoro IIpiiapanbH. HcKonaeMbie ocxaTKH 
pacTcmiii poAa Abies sp. naiiAGHbi eiye b MGJiOBbix oxaokgiihhx CnSupii 11 ypa- 
jia, b ii a jic one lie IIoBonjKbH, b oAiiroAene 11 aoijeHe ynpainibi 11 b MiioijeHe 
EBponeiicKoii n A3iiaTCKoii aacTeii CCCP. 

CoBpeMeiiHoe pacnpocxpaneinie Abies sibirica — ccBepo-BocTOK EBponen- 
ckoii aacxn CCCP, BocToanaa Cn6iipi>, Ka3axcTaH, MonronHa, TyBHHcnaa 
aBTOHOMiian oCjiacTb. ^epeBo npnypoaeHO oShhho k aoahhbm pen, pacTeT 
b cm ecu c ejibio. B ropHbix paiionax noAHHMaexca ao bmcotm 1200 — 2000 m 

HBA ypOBHCM MOpH. PaCTemiG M0p030yCX0HHHB0e, BbIHOCIIX KOHXHHeHTaHbHblil 

KAHMax. Bo 3 mo>kho, hto 3aMexHoe yBeJiiiHemie KOHTHiieHTanbHOCxn nnuMaxa, 
noxoaoAaiine n yMCiibmcHiie oomeii BAanniocxii B03Ayxa b cbh3h c oxexyna- 
hiicm onnron;cHOBoro Mopa ii iiobjigkjio 3a co6oii pacnpocTpaHeHiie npapoAB- 
tojih Abies sibirica na Ka3axcxancKOM koiixhhghxg . 


Abies protofirma sp. nov. (pollen) 

Ta6:i. IV, pnc. 3 
3a 

IIpenapaT JV® 1 -g- 


PojioxHn: CeBcpnoe Ilpiiapanbe, r. Tac-Apan, TacapaHCKaa CBHTa 
MopcKoro 9ou;eHa (cpeAHiiii 30u;ch). 

UbiAbAa oxhochxch k xiiny 3epen, H3o6pa>KeHiiHx Ha (fair. 29, 3, 4 . 

Oomaa AAHHa 3 epna 112 — 120 p; aahhb Tena 64 p, Bbicoxa 48 — 50 p; mn- 
pima B 03 AyiHiibix MeniKOB 47 — 50 p, BbicoTa 50 — 60p;innpHHa rpebHH 6,4 p. 

Tejio OKpyrAo-aajmncoHAaAbiioe, oaepxaHiie b 6okoboh npoeKAHH — 
reKcaronajibHoe. 3K3iraa xejia ABycno&Haa; hhjkhhh cnoii TOHbine, aeM Bepx- 
iihh. Cxpyaxypa 3K3hhm na cnnmion noBepxnocTH 3epHa — cxoaSaaTaa. 
9K3Hiia aa cniiHHOH aacxn TCJia ciiabho yxonmena ii o6pa3yeT mnx c aoboabiio 
HCHbiMir rpammaMH. B Sokoboii npoeKii;iin npenpacHO Bbipaaseii rpeSenb c boa- 
HIICTHM KOHXypOM. IIOBepXHOCXb TeAa Ha 6pK)HIIIOH CXOpOHe HepaBIIOMepiIO- 
MCAKoSyropaaraa. 

Mghikh onpyrAO-oBaAbiioro oaepTamia, BbiTanyTu no BbicoTe. B Sokoboh 
npoeiupui MeinKH HMeiox oKpyrAO-xpaneAHGBHAHoe oaepxaHiie. npnKpenAeHbi 
mgihkii k xeay name Bcero cy^KeiiHUM ocHOBaimeM; jihhhh oaepxaHiia BHGiHHero 
Konxypa xena ii mgiiikob o6pa3yex yron. CexKana Memnax KOM6iiinipoBaHHaa — 
b ochobhom npyHiioaneiicxaH, c mgakhmii AooaBOHHbiMii aaeiiKaMH. 

HcKonaeMaa nbinbua necKOAbKO HanoMiiHaex nbuibqy hhiig naiBymeH 
Abies lirma S i e b. et Zucc., oniicainiyio aaxopoM H3 rep6apHoro MaxcpHana 
CyxyMCKoro 6oxaim x iecKoro caAa (cSopbi H. A. Boaxobiixhhoit). OxnHaaexca 
ot nee (f)opMoii B03AyniHbix mcihkob; y coBpeMemioro BHAa Memnn iimciox 6onee 
npaBioibiiyio c(J)epoiiAaAbHyio (|)0pMy. 

M e c x o h a x o /K a c h it e: cm. ronoTun. 

P a c n p o c t p a ii e h h e: riaBAOAapcKoe npniipxbiHibe, iin>KiieoAiiro- 
AeHOBbiG oxAoaieHiia (aeraHCKne rnmibi); CeBepnoe rtpuapaAbc, oxAO/KeHiia 
soixena ii mmmero oAiiroACiia. 

PoAHHa coBpeMeHHOio BHAa Abies firma Sieb. etZucc. — Il^eiixpaAb- 
Haa n lOamaa Hnonna. PacnpocTpaHGHa Ha io/khbix ocTpoBax, bo BAaaaibix 
ropHbix AOAimax, fag pacxeT cobmgctho c Chamaecyparis obtusa } Sciadopi- 
tys verticillata , Cryptomeria japonica , Torreya nucifera h mnpoKOAHCXBeH- 
HbiMii nopoAaMii. 
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Po,n Keteleeria Carr.— KeTeneepun 

°6mmi ran $op M a h OHepxaHHH nwjitnH Keteleeria naoSpaweHH na 
($nr. zy, 1 ~.)B cxeMe, nan bhaho H3 npHBefleHHhix piicyHKOB, nbinbireBbie 
3epHa Keteleeria secbMa 6 ah3kh k Abies. 

IIujiBpa Keteleeria othochtch k rany aepeH c AfiyMH B 03 «ymHu MH M em- 
K3MH, HMeeT cxoactbo c nMAbpoii Picea H Abies. HeKoropbio npii3HaKit cxon- 
CTBa h paajiHHHfl ntuibpbi arax poaob yKa3aHH hidkc. 

M3 JimepaTy pu H3Becrao, hto nujibpa Keteleeria nonra ncerAa BCTpeAaex- 
ca b BHAe eAHHHBHLix 3epen. KpoMe Toro, bo Mnornx cnyqanx npHaaAAejKHoexb 
ee k poAy Keteleeria noABepraexcn coMiiemiio. 

Keteleeria davidianaef'ormis sp. nov. (pollen) 

Ta6.x. IV, pnc. 4 — 6 

j_J 

IIpenapaT Ns 198 -g- 

r o JI o T H n: riaBjioAapcKoe IIpHHpibiiHLe, 03 . KeMiip-Ty 3 , BTopan cbhih 
koii mneHTajibHoro ojniroiieiia (cpeAHHH ojiHroiieii). 

Oomaa flJiiiHa 3epHa 1 40— 160 p; A-rana Tejia 118 p, b bicoxa xejia okojio 
ou p; innpHHa B03AymHHx MeniKOB okojio 70 p, Bbjcoxa okojio 65 p; xojimima 
rpoona okojio 32 p; Anawexp aaeeK cctkh Ha MeinKax 3—5 p. 

lejio OKpyrjio-ajijumcoHAajiBHoe, oaepxaHiie b ookoboii npoeKijHH yraoBa- 
To-oBajiBHoe. 3K3ima Tejia HMeex cxojiSaaxyio cipyKTypy. Ha chhhhoh aacxn 
TGJia 3K3HHa pe3Ko yxojimaexca h o6pa3yeT max, Koxopbiii npoHipipyeTCH b 
BHA e iieinHpoKoro, ho hcho Bbipa>KeHHoro rpeSHH, noKpbixoro nonepeaHH- 
mh niTpaxaMir. 

Bo 3 Ay JHiiue MemKH iiMeiox cexaaxyio 3K3HHy, cexna — OKpyrjio-aaeH- 
exan, paBHOMepHa no Bceii noBepxHOCxn MeniKOB . noBepxHoexb 6yropaaxaa. 
iloBepxHOCXh mnxa MejiKoSyropaaxaa, KOHxyp — MejiKOBOJiHiicxtiH. 

nHJibpa Keteleeria HMeex oaeHb Sojibmoe cxoacxbo c hmjilaoh Abies h 
oxjiHaaexca ox Hee jihihb Oojibineii: BejinaHHOii 3epna n najinaneM MejiKooy- 
ropaaxoro (3epiiHCxoro) pucyHKa na noBepxHOCxii mnxa; y hhjh>h;w Abies mnx 
OHaOJKeH CKyJIBHXypHLIMH IHHypOBHAHHMH BLIpOCTaMH. 

M e c T o H a X o JK A e II H e: CM. rojioxim. 

^ P a c n p o c t p a h e h h e: ntuibiia Keteleeria aff. Davidiana Beissn. 
ooiiapyjKeHa b BHAe eAHHHHiibix 3epeH b oSipeM KOMHJieKce nbuibipj Pinaceae 
B LeBcpiiOM Ka3axcxaHO, b cnenxpax aeraiiCKOH, nepson h Bxopoii cbhx (hii m- 
hhh h cpeAHiiri oJiHropen) h b neKoxopbix ropH30Hxax aexBepxoH cbiixm koii 
THH eiixajibnoro ojiHroijeHa (sepxHHii oJiHrorjen). B CeBepnoM n P Hapajibe 
bha eAHimano Bcxpeaaexca ox aonena ao cpeAHero ojinroijCHa. npacyxcxBne 
keteleeria oxMeaaexca b najieopeHOBbix cneKxpax 3anaAiioii Ebpohli, 
b GCGP, b Heorene AsuaxcKOH aacxir CGGP, b BepxHenajieoreiiOBbix ropn 30 H- 
xax llpnapajiba. 1 

T j> Keteleeria Davidiana B e i s s n. — K)ro-3aiiaAHbiii h 3anaAiibiH 

liHxan. B Hacxoaiaee BpeMa dxox P oa BKJnoaaex Bcero ABa BiiAa, oSuxaiomnx 
b KJro~3anaAHOM Knxae b cocxaBe xbohhmx JiecoB; imorAa o6pa3yex caMoexoa- 
TeJibiibie poiAH. Pacxex Ha Bbicoxe ox 300 ao 1500 m naA ypOBiieM Mopa. 

Keteleeria sp. [(K.) aff. Davidiana Deissn . )] 

Taoji. V, pnc. 1 

H H 

ripcnapaThi Ns 198 -g- h 146 -g- 

Pa3MepH nuAbAeBoro 3epna — Te ate hah necKOAbKO Kpynnee, neM y 
Keteleeria davidianaeformis sp. nov. (pollen), njioxaa coxpaimocTb h neKo- 
Topwe oxjiHana b cxpoeHHH oSojioaeK ne no3BOJiaiox npoBecxn nojiHyio aHajio- 
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rmo c iipoflMflymHM bhaom. OTjiHHaoTcn ot nHJibuM Keteleeria aff. Davidiana 

yaJIH'IHCM TOJICTOrO CJIOH 0K3IIIIH Iia B03flymHbIX MCLUKaX. 

M c c t o h a x o Ht fl e ir h e: riaBJioAapcKOO IlpirapTbiinbe, 03. KcMiip- 
Tya, rJIHHbl C paCTHTCJIBHHMH OCTaTKaMH BTOpoii CBHTH K()irnill(‘HTa;i l.UOl'O 
najicoreiia (cpeAimn ojiiiroAeij). 


Poa Picea D let v . — E.ib 

llwjibua Picea othochtch k Tuny iibuibn;eBbix aepeii Pinacoae c B03Aym- 
iibiMii MomnaMM. Mmch \inoro oomux Mop(|)OJioi'H'iecKifx ripii 3 HaKOB,o 6 'bOAniifliu- 
ipnx :)Ty rpymiy, iibiJibpa Picea AOBonbuo hctko OTjninaoTcn ot nbi;ibiyj po- 
AOB Pinas, Abies, Keteleeria a spyrux npucymiiMit tojilko OTOMy pOAy iipn- 
3 iiaKaMH. 

IIoJib 3 yacb HMCiomiiMiicfi b JiHTcpaTypo AamibiMii no Moptjjojionm iibuibubi 
ubme HuiBymux bhaob Picea (3ayep, 1950; PpanyK a AP- in litt.) hbm yAanocr, 
BbiACJtUTi. liGCKOJibKO BHAOB HCKOiiaeMoii iiujibubi Picea, npimaAnciKamiix 
K AByM CeKUHHM. 

IlbiJibija pOAa Piceae coctoht its uGHTpajibiioii Haem, hjih TCJia oKpyixm- 
djiji micoiiAa ji biioii c{)opMbi, c OBajibiibiM ami TpaneiptCBiiAiiHM oho p ramie m 

B GoKOBOli IipOGKUHM, II 113 A BYX 
B03AyiHHLIX MCIIIKOB . OGlHHC pa3- 

MCpbi 3 epna kojicGjiiotch ot 80 A‘> 

120 p. 

y nbiJibuiLi coBpeMGuiioii e;in 
m 3 cckuhh Eupiceae W i 1 1 k m. 
OBCpxainio xcjia b Gokoboh npo- 
eKAHit oBaabiioc ((Jmr. 30, 1 ), y 
nbuibii;bi >kc H 3 cck u,hii* Omorica 
W i 11 km. — rpancjuieBHAiioG 
(<$nr. 30, 1 ). B nojuipnoii npoeK- 
ipiu OBOpranMO xcjia iibuibubi bcgx 

BHAOB oGcilX COKlpin oGblHMO 
OBajibiioe. Bo3Aynmbio mghikii 
iTpiiKpenjieiiH k TGJiy mnpoKHMir 

OCHOBailHflMM II CABHB VTbl K OTO 

Gpiomiion cTopoiic . 

y Ilbl.TIb II, bl o 6 eiIX CGKH.HH 0 K- 
3 Hiia TCJia oSpaaycT hcho Bbipa- 
mcmibrii miiT. rpaimubi mura y 
iiHJibAbi Picea cckuhh Eupicea 
crjiaH\GHbi, a y mnxa nbijibubi 
cckuhh Omorica oojicg hgtkho, 
IIpIIHCM lia IieKOXOpbIX 3 K 30 MIIJIJI- 
pax yAaexca uaGjiioAaxb itokhhc, 
CABa 3 aMGTiiLio yTOJimeiinn no cro 
Kpaio. 

y xoamomie 3 K 3 IIIIU na cniimioii nacTii TCJia iiwjibah oogiix cckuhh ou- 
pa 3 ycT rpcSenb, KOTopbrii Gojigc fipno BbipameH y ribijibijbi ceKipm Omorica. 
CxpyKTypa 3 K 3 hiili iunTa y nmibubi o 6 enx cckuhh croJiSHaTO-GcpiiMCTaH. 
ri 0 BepxH 0 CTi> miiTa MejiKomvmaTaH, b otjiiihhc ot MpaMOpOBiiAnoiiy nmnw 
Abies. 

Bo 3 Aymiibie m cm kit Picea hmciot ccTKy, hhchkh KOTopoii oobibho mcjikmg 
h neHCHO BHpameHHbie; oGbnmo hhghkh cgtkii yMCiibmaioTCfi b pa3Mcpe npn 
iipngjiumcHim k MecTy npiiKpcnjiGHna mghikob h ncpexoAHT b tohghhhh pnc\ - 
hok TeJia. SapoABimoByK) 6opo3Ay na MCKonaoMbix 3K3GMnJinpax iiaojnoAa rb 
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(J)Hr. 30. CxeMaTH'ieCKOe H300pa)KCHHC n I>I Jib A hi 
poAa Picea : 

X Picea cckuhii Eupicea W i 1 1 k m. (OonoBan 

lipoeKHHH); 2— Picea ceKpiiH Omorica Willkm. 
(OoKOBaa npoeKuHa) 
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iipHXO/Jtf TCH pC/l,KO, TclK KBK BblpaHtGHa OHfl HCUGTKO. XapaKTGpiIblM IipH3Ha~ 
fxOM liujibi^bi, oTiiocfluj.eiicH k cgkh;hh Eupicea, hbjihgtch uohtii iiojihog ot~ 
l\ icibiic yraa MOKAy jihiiugh oHepTaHtui Tejia n mcitikob. IIobxomv nHJibn;eBoe 
ucpuo b Cokoboh nun nojinpHoii iipoeKAHH HMeoT ouopTamte, 6jiii3koc k npa- 
jmjibHOMy OBajiy. ^ nmibn;n me, npHnaA-uevKaineii k ccki^hh Omorica, jihhiih 
UplIKpGIIJlOilllfl MGIHKOB Bbipa>KGHa UGTKO II JIIIHHII BHGIIIHGro OUGpTaHHH TGJia 
U MG1.11 KOB B 60KOBOH IipOCKIJHH 06pa3yi0T yrOJI, BCJieaiCTBHG uero 

iibijibpa Picea cckuhh Omorica necKOjibKo nanoMiiHaex majibny Abies. 

0. It. iiayMOBa (1939) iibijibny, noAoOHyio nbuibn;e coBpGMeHiibix ejieii, 
omocur, b uiicue npounx iibuibqcBux aepeu xbohhbix c B03AyinHbiMH mchikbmii, 
jicpeaKo oTACjifliomiTMHCfl OT Tejia, k iuiaccy Aporosa N a u m., rpynnc 
Saccata N a u m., uoArpyimo Ocdcmosaccus Naum. 

IIcKouaoMbiG ocTaTKii po^a Picea nsBecTiiBi c MGjioBoro nepnoAU- B 6ojibnmx 
KOJiHHccTBax iibijibu;a BCTpeuaeTcn naunnaH ot BGpxiiGiopcKnx oTjioHccuiiii. 
B TpoTiiuubix OTjiOMceiiimx iibijibiia poaa Picea rnnpoKo pacnpocxpaneua ii hb- 
, XflGTCn OOblUHbIM KOMIIOHCHTOM JIGCHblX komiijigkcob. 


Picea c c k 4 ii ii Eupicea W i 1 1 k in. 

Picea tasaranica sp. nov. (pollen) 

Taoa. V, piic. 2, 3 
IlpeiiapaT JNs 1 

I o.i o x it u: CcBcpHOG npnapajibc, r. Tac-ApaH, JiHCTOBaxbie rjiintbi 
xacapancKoii cbiixbi (cpeAHiiii aomen). 

OopMbl, HMeiOmHO HCKOTOpOO CXOACTBO C OIIHCaillloii UHJIblJOM, H 3 BCCT- 
jiue no jiirropaTypubiM aamiMM: 

1J49. Pino/eUa sacculifera M a .1 h u k h n a. Onpe^ejiMTCJib cnon h hliolhi.i lOpa -- 
MC.r. Jao.n. 2o, (fur. 4, 5. 1 

1950. Oo.iifcrpollori dem Picea typus Rcissinger. Die «Pollenanalvse» ausgedelmt. 

a V l allc kedimcntgostcine der geologischen Vergangenheit, Taf. V, "Fig. 18. 

. • o3. Picea centum Eupicea 3 a k ji h h c k a a. OimcaHHe neKOTopux bhaob iilijilubi 
II CHOP, BhlAOJieHHWX H3 TpCTHUHMX OTJICUKeHIlii IlaceKOBCKoro Kapncpa Bopo- 
ncHccKou ofjjiacTH, CTp. 67, Ta6ji. II, (fair. 16. 1 1 F 

IlepeHHCJicmiHG (JiopMbi hmgiox iiGnoxopoe cxoactbo c nbuibijoH Picea 
tasaranica sp. nov. jiuiub no BnemnoMy oSjuiny ii no ouopTaHHHM 3Gpna b 6 o- 
KOBoii npoGKuHH, no b Aexajiax ohh oxjmuaioTCH ox P. tasaranica . 

IIbuibn;a Picea tasaranica iimggt cjieAyiomne H3MGpeHHn: oSnjau AJiiina 3 ep- 
na 92,8 p., BbicoTa xejia okojio 45 p., mnpnHa okojio 60 p,; inupiraa B03AyniHLix 
MGIIIKOB OT 45 AO 48 p., Bbicoxa OKOJIO 30 (JL. I pG6GHb HGinupOKHII. 

lc.30 acpna — ajijiHncoMAajibnoii (|>opMbi, c OBajibiibiM ouGpxaHHeM b no- 
nnpnoii iipocKi^mi ii Tpancn;uGBiiAHo-oBaJibHbiM b 6 okoboh. Bopo3A3 Bbipa>KG-* 
na c;ia6o. 

Bo.ia) miibic mcuikh tgcho naca>KeHbi Ha 6 okobbic CToponbi TGJia, oxsaTbiBan 
i io oojibuieii cbogh uacTbio c 6ptomHon CTopoHbi. rpaHimanpnKpGnjiemmMcni- 
uob HGHciiaH. CcTKa Ha Meinnax MGJiKan ii neHcuo BbipajKGHa. 

Il.^rii^ ii a cnnimoH iiobgpxhocth 3cpHa iimggt neTKyio, ho ncpG3Kyio rpa- 
mmy. lpeCcnb y3Knn, noncpeuno ncucpuGHHbin, cxoahihuh na hgt k mcctv 
upuKpenjieHHH mghikob. noBGpxnocTb iniixa MejiKOHMuaTan. rioBepxHocTb 
TGJia na opiomnoii CTopone HGHCHOTouGUHaH. 

Ho BlIGinilGM^ ofijIHKy It no OCHOBHLIM MOp^)OJIOriIUGCKHM HpH3HBKBM, 

1 1 p n b o ac in ibim B oiiHcaimii, nbuibna Picea tasaranica Aojuniia Gutl oTnece H a 
k ccKiuiH Eupicea. no o6iahm ouepTatntHM nbuibira Picea tasaranica iiecKOJib- 
'xO iianoMiinaGT P. exelsa Line., iio OTjinqaeTcn ot Hee no Bejuiuiinc n (fiopMe 
Boanymiibix mgiukob. y P . tasaranica mgmkh iiecnojibKO BMTmiyTw no bh- 
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core h b 6okoboh npoeKnmi imeiox oKpyrjio-KOHycoBHAHoe onepTaHHe, a v 
P. exelsa ohh ynjiomeiibi. 

M e c t o h a x o s e h h e: cm. rojiOTHn. 

P a c n p o c t p a h e h m e: hhjkhhh h cpeAHHH aoijeH IIpHapajiba. Ilbijib- 
n;a, noAo6naa Picea tasaranica, ho Hiiorfla HecnojibKO 6ojibinnx pa3MepoB, 
OTMcnaeTca b cneKTpax Meji-najieoaena n gahhhhho b 3on;eHe h hhjkhcm ojih- 
roi^ene naBjiOAapcKoro npHupTuniba . 

Picea schrenkianaeformis sp. nov. (pollen) 

TaGji. V, piic. 4 
3h 

npenapax JV 2 2 -gr- 

F 0 ji 0 t h n: CeBepHoe IlpnapaJibe, r. Tac-ApaH, xacapancKaa cbhxb, 
JIUCTOBaTHe rjiiiHH, cpeAHHH 30 IjeH. 

06maa AJiHHa 3epHa 115 p; Bucoxaxejia okojio 55 p; nmpima B03AymHbix 
mchikob 60 p, BbicoTa 45 p; Bbicoia rpeoHa okojio 6 p. 

cDopMa 3epHa npn6jiH>KaeTca k oBajiy, Tan nan rpamma npnKpenJieHHH 
mghikob k Tejiy crnamena. MeniKH HacaHAmti no 6onaM Tena nmibAeBoro 
3epna inupoKiiMH ocHOBaHHHMH ; rpaHnna jihhhh npHKpenjieiiHH MeniKOB 
yjiaBjiHBaeTCH nJioxo. 

Ha cnHHHOH aacxn 3 epHa 3K3ima miixa cnjibHO yxonmeHa n o6pa3yeT no- 
nepeano HcaepaemibiH rpeSenb, KOTopbin, yxonaacb k MecTy npHKpenjieHHH 
MCIUKOB, nOCXGHCHHO CXOAHT Ha HeT. lIpH 60 K 0 B 0 H npOeKAHII xopoino BHAHa 
AByCAOHHOCTb 3K3HHLI Tpe6HH. BepXIIHH CJIOH 3K3HHH TOHbHIG HHJKHGrO, OH 
liocxenenno nepexoAHTHa noBGpxHOCTb mgihkob. IHhx Ha cniiHHoii aacxn 3GpHa 
HMeex neacHyio a mm a xy 10 cxpynxypy. PncyiiOK Ha noBepxnocxH mHTa Heac- 
Hbiii, iinorAa noBGpxHoexb gxo kh>kgxch npocTo HCHepaeHHOH, HHorAa 
yAaGTCH Ha6jiiOAaxb MGJiKOHMHaxyio CKyjibiixypy, ho Bupa>K6Ha OHa cjia6o* 

Bo3AyniHHe MGHIKH CHa6>KGHbI MCJIKOH CeTKOlI, KOXOpaH xopomo BMpa- 
H\GHa Ha HX OOKOBUX ii OpioniHbix noBepxHOCTax, no no Mepe npn6jIH>KeHHH K 
rpaHime npiiKpenJiGHHH MemnoB k xejiy nexKOCTb pncyHKa cgtkh nponaAacx 
h nocxeneiiHO nepcxoAHT b Mennyio HcnepaeiiHOCTb. 

nHJibma Picea schrenkianaeformis no BHemneMy ooJiHKy, bgjihhhhg, oaep- 
rannio, xapaKxepy npiiKpGHJieHHH mgdikob, 110 piicynny 11 unipHHG rpe6HH h 
no $opMe h oHGpxaHHio MeniKOB oHGiib 6jiH3Ka k nbuibije coBpGMeiiHon Picea 
Schrenkiana F. et M-OAHano Henoxopbio Mop^oJiornnecKHe npn3HaKn o6ohx 
bhaob nbijibAbi ocxaioxcn hgcxoahhmh. HanpnMcp, mnx nbuibijbi Picea 
Schrenkiana F. et M. HMeex npaBHJibHyio MejiKOHMaaxyio CKyjibnxypy, a iaht 
P. schrenkianaeformis sp. nov.— HeacHOHMaaxyio CKyjibnxypy, nepexoAH- 
iinyio b HcqepneHHocxb. TpaHnnia npHKpenJienHfl MeniKOB y coBpeMennon nbiJib- 
AH Bbipan;eHa 6oJiee aexKO, hgm y HCKonaeMoro BHAa. BnyxpenHHH cjioh 
3 K 3 HHM rpeSHH y P . Schrenkiana SoJiee xojicthh, aeM BHemimfl, ay P. schren- 
kianaeformis cooxHomeHHH oSpaxHbie. Bee axo 3acxaBJiaex oxHecxncb ocxopo>K- 
110 k npoBeACHHio nojmoH aHajioniH Memjfy coBpeMeHHon h HCKonaeMon $op- 
MaMH. IloaxoMy h bhaobog HaaBaHHe <|)opMbi, onncaHHOH nan Picea schren- 
kianaeformis , yKa3biBaex Jinmb Ha 6ojibinoe cxoacxbo ee c coBpeMennoH nbijib- 
Aoii P. Schrenkiana , ho He na hojihog nx xo>KAecxBO. 

H 3 necnano-rpaBHHHoro ropii30Hxa KOHTimeHxaJibHbix otjiojkghhh nei- 
Bepxoii cbhxh ojmroneHa CeBepHoro HpiinpxbimbH HeoAHOKpaxuo 6buia bh- 
Aejiena nbiJibna enn, BecbMa 6nH3Kan k Picea schrenkianaeformis , ho 3Hann- 
xejibiio xyAHieii coxpanHOCTH, axo BH3BaHO, no-BHAHMOMy, ycjioBHHMH 3axo- 

poHeinm (cm. Ta6n. V, puc. 5, onncamie npenapaTa JsT« 259 ^). 

06inan A^nna acpHa 110 — 120 p; BHeoxa xena 53 — 57 p; mnp h na MemnoB 
okojio 60 p, Bbicoxa — okojio 45 p; Bbicoxa rpe6HH okojio 5 p. 
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HecMOTpa Ha naoxyio coxpaiiHOCTb nbinbAeBbix 3epeH, yflajiocb ycraHO- 
BHTb, nro p«A npH3HaKOB cOAHJKaoT HCKonaeMyio nbijibij;y c Picea Schren- 
kiana. HanpiiMep, Bbicoxa rpe6HH y HCKonaeMoii (jiopMbi xanafl me, nan h y 
coBpeMCixBoii; jihhhh npHKpenjieHHH B03AyxniiMx MexuKOB BHpajKena acnee, 
aeM y Picea schrenkianaeformis n3 3cmenoBbix oxjio>KeHHM, h cxoAHa c jiHHHeii 
npiiKpenjieHiiH y P . Schrenkiana . Ha TeJie MCKonaeMoro 3 epHa 3 aMexna Meji- 
naa ToaeaHOCTB, noAoGHaa P. Schrenkiana. CKyjibnxypa muxa hghchohm- 
BaTaa. FpaiiMAbi mHTa Cojiee acao Bupa^enH, aeM y P. schrenkianaeformis 
M3 aoneiioBBix oxjiojKeaHM. 

1 aKHM 0Upa30M, CXOACXBO 3X0H IlblJIbAbI M3 KOHXMlieHXaJILHbIX OXJIOJKeHHM 
ojiHroijeHa c iieuibijoh P* Schrenkiana BMpa>KeHO y iienoxopbix 3 epen Aa>Ke 6o- 
Jiee acHO, bom y P. schrenkianaeformis ms aoijeHOBbix oxjiojkghmh. 

M e c x o h a x o >k a e n h e: cm. rojioTun. 

P a c ii p o c t p a h e ini e: libuibija, noAoGnaa Picea schrenkianae- 
formis, M3BCCXHa M3 30M,eH0BHX OXJIO>KeHHH HoBOJI>KbH, B BHAe eAHHHBHOM 
iiaxoAKM oiMeaetia b boachoblix oxjio^kghhhx CeBepnoro npnapajiBa. 
13 naBjioAapcKOM IIpHMpxbinibe b ochobhom npHypoaena k ojiuroneHOBLiM 
oxjioa^enHaM. 

PoAHHa Picea Schrenkiana — ^/KyurapcKHii Ajia-Tay, iiobxh Beet Thhb- 
Hlaub h KaxaiicKHM; TypnecxaH. 3xo xhiihbho ropHbiii bha, paciymnii na ce- 
BepHbix CKJionax ropHbix ymeaiiii coBMecrao c Abies sibirica. Ilo OopraHCKOMy 
xpe6iy Picea Schrenkiana oopa3yeT rycTbie HacaiKAeiiua b cMecn c Abies 
Semenovii, Acer turkestanica, a Ha jojkhoh rpaimpe cBoero pacnpocTpa- 
HeHiiH BCTpeiaeTCH BMecTe c Juglans regia. 

TIo AaiiiiHM H. B. IlaBjioBa (1947), THHbmaHbcuaH ejib (P . Schrenkiana ) 
Ha TeppiiTopHH Ka3axcxaHa b HacToamee speMa aBjiaeica HCKaioaHTeabno 
ropHbiM BHAOM. Bo3mo>kho, hto onacaHHaa HCKonaeMaa nbiAbpa P. schren- 
kianaeformis — AajieKHH npeAOK coBpeMeHnoii P. Schrenkiana, npameannin 
c K»Kiibix rop ApeBHeii A3hh. 

CeKAHH Omorica Willkm. 

Picea alata sp. nov. (pollen) ex gr. P. jezoensis Carr. 

Ta6;i. VI, puc. 1 — 5 
H 

IIpenapaT K° 255 -g- 

1 o ji o t h n. naBaoAapcKoe npHHpTbinibe, 03. KeMHp-Ty3, rjiMHu c pac- 
XHXCJIbHbIMH OCXaXKaMH BXOpOH CBHXLI KOHXMHeHXaJIbHbIX OXJICMKeHHH (cpeA~ 

hhh ojiHrou;eii). 

06maa A-auna aepiia . ot 145 ao 160 p, bhcota okoao 65 ji; Bbicoia B03Aym- 
Hbix mghikob ot 40 ao 50 p, HiapHHa okojio 70 p; BbicoTa rpe0Ha 2—4 p. 

<DopMa Teaa aaairacoHAaabHaa, oaepTaHae b 6okoboh npoeKEpm TpanepHe- 
BHAHOe. Fpe 6 eHb hihpokhh, c bohhhctum KpaeM. Bucoia rpeSHa no Mepe 
npaSaHweima k MecTy npHKpenjieHHa B 03 AymHHx MeuiKOB nocTeneHHO y M eHb- 
raaeTca, ho b neKOTopbix cayaaax ocTaerca HeH 3 MeHiioii. 

3K3Hiia Teaa ABycaoihiaa, BuyTpeHHHH caoii tohkhh, napyambiii — 
TOACTbiH H HMeeT CToa6aaTyio CTpyKTypy b oSaacTH ipHTa. Ha chhhhoh Haem 
Teaa 3K3nna oopa3yeT hcho BupaweinibiH uiiit. Ha neKOTopbix 3K3eMnaapax 
mHT no Kpaio HMeeT pySanu, ho y OO-MLiuiuiCTBa 3Cpen 3 tot py6aiiK He3aMeTen. 
IIoBepxHocTb ipiiTa MeaKo6yrop i iaTaa. IHht, iok bhaho, Aaaeivo saxoaht na 
ooKOBbie ii Cproumyio aacTii Teaa h noaTOMy 6oKOBbie cro rpaimpu npH noaap- 
HOM iiojioiKeHHH 3epna xopomo npocMaTpaBaioTca CKB 03 b KOHTyp Teaa. Bproiu- 
Haa noBepxHOCTb Teaa HMeeT Heacno BbipaaceHiiyio MeaKo6yropaaTyio CKyabii- 
T ypy. KOTopaa npn bhcokom noaoateiiHH Ty6yca MiiKpocnona npoiiAiipyexca 
b bhao peAKoii tohchhoctii. Bo3AymHbie MeuiKii hmciot ciJtepoiiAaabHyio (Jtop.MV 
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c uojiyoKpyiviwM o'lepTanircM b liojiapiioii 11 b GoKonoii npocKpmix. IIpuKpen- 
.lUJOTCH MOJ11KII K TOJiy llGCKOJIbKO Cy/KCllllblMU OCllOBailHHMM, BCJIGACTBMC nCTO 
uoiixyp TCJia. ii mgiukob o6pa3yeT yrojx. 3 tot npH3iiaK c6jra>KaeT nHJi^y Picea 
alata CGKpmi Omorica c ribuibAoii poAa Abies. npiiKpcnncHH mgiiikii k 6oko-* 
hmm CTopoiiaM rea a n necKOJibKo CABHiiyTu k Gpiomnon, Jiiinna npiiKpeiuiemifl 
mcuikob na Gpionmoii cxopoiie neacnaa. V HeKoropbix 3K3eMnJiapoB mciiikm 
lLUCTOJIbKO CIIJlbHO CflBIlliyTH K CptOIIIilOH CTOpOHG, UTO BHyTpGilimG JIIlIIlIH HX 
lipHKpenjiCHiifl CMbiKaioTca. 

CcTKa u a nepii^epuiiiiHX noBepxnocxax mcuikob aexKaa ii acnaa; k Gpiom- 
ii oii 11 cnmiuoii uoBepxnocTHM aaeiiKii cgtkii ciijibho MeabuaioT 11 nepGxoAax 
B MCJlKHii II 3 Bil JIHCTLI ii piICyHOK, KOTOphlH CJIHBaCTCH C piICyilKOM nOBCpXHOCTM 

rena. 

fio BllClUJiliM IipiKUiaKaM 11 IIO OTACJIblJHM MOp^OJIOrnHCCKlIM OCoGgIIHOCTUM 

Ubuibaa Picea alata sp. nov., onieceniiaa iiaMii k cenium Omorica, iiMeex 
Gjih3K0C cxoactbo c coBpcMCUHOH HHJibAOH P. jezoensis Carr., omicaiiHOii 
B. II. FpiiuyK c coaBTopaMH (in lilt.), orjinaancb ox nee jnmib Mciiec bucokhm 
rpcGneM. 

M e c t o h a x o >k a e n ii c: cm. rojioxiin. 

P a c ii p o c t p a ii c ii ii e: libijibpa, noAoGHaa Picea alata , oriieceiiiiaa 
uaMii k ccKiuni Omorica, BCTpeaena b bwcokhx ropn30iiTax KOHTiiiieiiTajibiioro 
ojiuroiiieiia b Ka 3 axcxane. OxMeaena aBxopoM b ojinroAeiie n MiioneHo CeBep- 
uoro Kaaaxcxaua, b aoneno IIoBOJi>Kba n b ojiiironeHe h aoneiie Ilpuapajiba, 
a Tau?Ke b miioaghobmx otjio>kghhhx Ynpaimbi. 

B Hacxoamee BpcMH Picea jezoensis Carr. oGuxaeT b ropax JJajibHero 
Bocxona (IIpiiMOpbc), ii a CaxaaHHe, ua o-bc Meso b CeBepnoii Kopee, b Bo- 
cxoaiioii MaHbTOypHH a ua lore HayTmi. P . jezoensis — ropnoe AepeBO, ko- 
Topoc aoxoaht ao Bcpxiieii rpaHHAbi aecHoii dojioch, ao MecxaMii ero Moamo 
BCxperaTb ciiycKaioiAiiMca 6 jih3KO k Mopio. PacTex P. jezoensis bmgctg c ca- 
xajuiHCKoii niixxoii, KaMGinioii 6epe3Koii 11 MaiiH/KypcKHM KeApoM. JOaome 
uapnauTH P- jezoensis ua o-ue Mc3o pacTyx bmgctg c pa3jiimHbiMii BiiAaMii 
Magnolia , jiiianaMii a GaMGvKOM. 

HaAo noaaraxb, hto iibuibna Picea cgkahh Omorica, BLiAejieimaa H3 Tpc- 
tjiuhlix oTjio>KGHiiii KaaaxcTaHa, npimaAneauiT pacreiiino, KOTopoe no CBoeii 
OKOJionui Ghjio iiaiiGoncc 6 jik 3 ko k coBpeMeiiHOMy BiiAy Picea jezoensis. 
Xapamepiio, axo noaBjicune 11 pacnpocxpaiieiiHe nujibnbi P. alata sp. nov. 
coBiiaAaeT c iiohtii iiojihmm iichgbiiobchugm nbinbiibi GonoTHoro Kimapnca 
( Tax-odium ), axo xapaKxepimycT neKOTopoe ocymeHiie KJiiiMaTa . B to me Bpe- 
jia b cneKTpax oTMeaaeTca oGhjimg nmibAbi Pinus , hto, no-BHAHMOMy, CBa3aHO 
c tcm >kg aBJieimeM. 


Poa Cedrus Link . — Kejjp 

B naaane 1954 r. Bbinuia b cbgt MOHorpa^naecKaa paGoxa B. B. Sayep, 
iiocBameiiiiaa ii3yaoiiuio iiCKonaeMoii nbuibn,Li Cedrus u ee 3Haneiiuio Ana CTpa- 
i iirpatjam. B axoii paGoTe npiiBCAciio oimcainie iibiabAH coBpeMGiiHbix bhaob 
jjOAa Cedrus , a xaioKe abho onucaiine 21 BiiAa HCKonacMoii iibiabii,H. Mcko- 
iiaGMbic $opMbi Cedrus , oniicaHiibie B. B. 3aycp, oTHoeaxca b ociiobhomk mg- 
aoBiiiM n TpcTiniHbiM oTaoaieiinaM. Bojibinyio aacTb HaxoAOK nbiabu;bi Cedrus 
u Tpcxiiaiibix oTJiojKGiinax Ka3axcxana B. B. 3ayep othocht k nepx- 
iiOMy oaiiroucuy (aiiriniToiioCHaa CBirra Bocxoanoro 6opTa TypraiicKoro npo- 
rn6a). ripu 3 tom aBTop OTMeaacx, uto b otiix otjiojkghhhx BCTpcaaeTca b oc- 
llobhom Iibiama oahofo BHAa Cedrus , 6aH3Koro no Mop^oaornaecKiiM npn- 
3 uauaM k iibiabn,e coBpeMGHiioro bhab C. deodar a. B miioachobhx oTaoJKCHHax 
KaaaxcTana aBTop oTMeaaeT iiaxoAKii C. deodarijormis , Tan>Ke 6jni3Koro k 
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coBpGMGHHOMy Bapy C. deodar a 1 . B 6onee ppeBHax TpeTanHux oxnom bhuhx 
(naneopen — aopeH) Ka3axciaHa aBxop He oTMeaaeT Haxopon nunbim nenna 
H OTHOCHT 3TO 3a CHeT TOrO, HTO OTJIOJKeHHfl pOOnaropeHOBOTO BpeMenH npep- 
CTaBJieHH MOpCKilMH (JaiJIIHMII. * M 

Ha ocHOBamiii Hayaemioro MaTepaana no naBnopapcKOMy npaapTbimbio 
ii CoBepnoMy npnapajibio y nac coapanocb Hnoe npepcxaBneHae o Bne M eHH 
pacnpocTpaHCHim popa Cedrus b naneoreHOBbix $aopax Ha TeppaTopanx npa- 
MMKaiomHx k najieoreHOBOMy MopcKOMy Sacceany, b npepenax coBpeMenHoro 
naaaxcraHa . 


Ilbinbpa popa Cedrus b xpeTanubix oraomeHanx Ka3axciaHa BCTpenaeTca 
flOBOJiBHO aacTo, apaaeM bo KOJiaaecxny bhpob a no aGcomoxnoMy copepma- 
111110 uanDojibinaa ypenbHua Bee ee npaxopaicn na Haamae ropii:iouTi,i naneo- 
reaa (nanoopcH — aopeH), a 3axeM na 6onee BepxHae ero ropa30Hxu — cnen- 
Hua onnropen. 1 M 

BaflH iibinbpbi Cedrus, oGnapyjaeiiHue b aopeHOBbix a naneopeH-aope- 
iiobhx omojKonanx llaBnopapcKoro IIpaHpxuinbH a CeBepnoro IIpaapajiBn 
3Haaaxc.'ibno ouiaaaioxca ox bhpob, BbipeneHHbix a3 KOHinaeHxaJibHbix ox- 
nomeiniH onaropena. OcoSchhum pa3Hoo6pa3ae M <f>op M neppa oxnnaaioxcn 
cncKxpw B3 xacapaHCKoii cbhxh CeBepnoro npnapanbn (cpepnaa aopeH). 
BxopaanHH pacpBex Cedrus b Kaaaxcxaae CBH3aH co BpeMeneM OTnomeHHH 
nepBoa a Bxopoii cbhx Konxnnenxa.abHoro onaropeHa. 

^nn acKonaeMoa nujibpbi popa Cedrus b ochobhom xapaKxepHH xe me 
npa3HaKa, Koxopue npacyipn a nujibpe coBpeMeHHbix bhpob (3ayep, 1954) 
no y acKonaeMHx bhpob axa npaanana 6onee nopaepKHyxbi a HecnojibKO 
ycjiojKHenbi b peranax. 

Ho ochobhhm nepxaM cxpoeHnn nbinbpa pacxeHaa popa Cedrus 6na3Ka 
k nHJibpe Bcex pByxMeaiKOBHx Pinaceae, b ocoSeHHoexa k nbuibpe popa Pi - 
eea. OpHaKO pap coBepnreHHO cnepa^aaecpax aepx b cxpoeHaa nmiapbi Ced- 
rus Bee me nosBonaex nexKO Bbipenaxb nnjibpy scex bbpob popa Cedrus 
H3 oSipero KOMnnenca pByxMemnoBoa nbmbpii ceM. Pinaceae. B oSipeM, 
pan nbuibpbi Cedrus xapanxepHbi cnepyioipae npa3HaKa: xeao annaacoapanb- 
noe c onpyrao-xpeyrojibHEiM, oBanbHHM ana xpanepaeBapHO-oBanbHbiMoaep- 
xaHaeM b Sokoboh npoenpaa ($ar. 31). 9K3HHa TenapBycnoaHaa, HapymHua 
enoa xoHbme, hcm BnyxpeHHHa. Ha chhhhoh naexa 3epHa BHyxpeHHaa cnoa 
0K3HHU canbHo ana neaiiaanxenbao (b 3aBacaMocxa ox npaHapnemHoexa 
k Bnpy) yxonipaexca, o6pa3ya rpeSeHb. Ha Sokobhx aacxax 3epHa yTompenae 
acne3aex, a BHenmaa cnoa aK3BHU oxcnaaBaexca b Bape naMep, acnonHHio- 
ipnx, no-BapHMOMy, (^yimpna BoapyinHHx MemKOB. Ka M epbi can’bHO cp B a H y- 
xu k opiomHOH aacxa xena. noBepxHocTb chhhhoh nacTa xena oShhho KpynHO- 
oyrpacxaH ana CKnapnaTaa, axo oSycnoBnaBaex KpynHbia MpaMopoBapHua 
pacyHon a b 6onbmaHCXBe cnynaeB — HepoBHua KOHxyp rpeSHH. nocnepHee 
ocoSemio xopomo 3aMemo xorpa, Korpa 3epH0 pacnonomeHO b 6okoboh npo- 
ckphh. y 

Bo3pyinHbie Meinna, o6neaeHHHe BMecxe c xenoM o6ipaM BepxHBM cnoeM 
aioaiibi, oxxopax ox xena canbHo pacmapeHHHMa ocHOBaHHHMa a y SonbmaH- 
cxBa bhpob HMeiox oKpyrnwe ana oBanbHHe oaepxaHHH. y HeKOiopHx bhpob 
Cedrus B03pynrabie Meinna HecnonbKO BMXHHyxLi no BHeoxe a xorpa b oaepxa- 
una oh a OKpyrno-xpeyronbHHe. B xom Mecxe, rpe KaMepa B03pymHbix MenmoB 
oxxopax ox xena, aK3mia b 6onbmaHCXBe cnyaaeB coSpaHa b CKnapna, Bcnep- 
cxBae aero nbinbpeBbie 3epHa HeKoxopHx bhpob Cedrus HMeiox nenpaBanbHO- 
BonHHCTbia KOHxyp ($Hr. 31, 6 — 8 ). B tom cnyaae, ecna CKnapna aKSHHU ot- 
cyTCTByioT, KOiiTyp a MeniKOB a Tena pobhmh ($ar. 31, 1—4). 


1 no pamniM h'a3axcTancKoii 3KcnepHpHH AKapeMHH naya CCCP, narHiiTonocnan 
CBHTa othochtch k cpepHeMy ojniropeHV. CooTBeTCTBemio MHOpeHOBbie HaxonKH Kenna cne- 
;tyeT othochti* k BepxncMy ojinror^eHy. r 

9 Tpy/tu niH, Bun. 6 40Q 
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3 K 3iraa xejia h MeinKOB oShuho HMeeT cexnaxyio CTpyKTypy. IIpu aio.M 
HepaBiiOMepHHii npyuHOcexuaxtiH pucyHOK MeniKOB nocTeneHHO nepexofliix 
b MejiKOHHencTyio cxpyKTypy xejia. 

B o6me M oBepxaHM nbiJibueBHX aepeH Cedrus necKOJibKo nanoMimaio i 
OHepxamiH nH Jibuti po«a Picea. Y nbiJibuesbix aepen po«a Cedrus , xau ate itait 
ii y pofla Picea, oxcyxcTByex yroji Meatfly jiiihhhmh oiepxaiiiiH xeua 11 bo.. 
AyniHBix MeniKOB. 






Pa3MepH uHJibueBbix 3epeu y Cedrus KOJieSjuoxcH ox 50 flo 110 jj. no 6ojii>- 
rneu och; npn 3 xom hhcjio bhaob unubUH mojikhx pa 3 MepoB 3 HaHHxejibie> 
npeo6jiaAaeT HaA mhcjiom KpynHLix. 

OCHOBHHMH AHarHOCTOTeCKHMH IIpH3HaKaMH HCKOIiaeMHX pacxe- 

HHii pofla Cedrus , oxjiHHaromiiMH ee ox iibuibuti npounx Pinaceae, npuim- 

Majin: 
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1) oxcyxcxmie pe3Koii rpaiinnw muxa 11 a Gpio muon noBepxHocxn Ten a • 

Z) naniinne HPKO BbipawcHHoro rpeCHH (npn Gokobom uonowemni 3epna’) 
mapoKoro imii yaKoro, b 3aBiicnMOCTM ot npmiafljiejKHOCTii k bhav 

6) orcyTCTBiie peaKoii rpammu MeiKAy MeziiKaMU n tojiom b cbh 3 H c T eM 
BTO MCUIKJI UB.XUIOXCH IieilOCpeACTBeHllMM IipOflO.UKCIIMCM oGmei’O C TejlOM CJIOB 

»- B : 3aye P ( 1954 ) Aonomuiox 3TI1 JipHSiiaKH eme flexajiHMH cxpoemm 
cexHaioii cxpyKiypu B03flyiuiiux mciukob, Koxopan, no Ha6;nofleHiiHM axo- 
flpyryio OPa ’ ° 6hI1110 K P y ™o- UJIH MenKonnencxafl, Haneraroman OAna na 

B naneorene Kaaaxcxana aBxopy yAanocb BMAennib BoceMb pa3nn<inbix 
vroluoti o i P °3 1 CedrUS ' cxeMaTHqecKOe H3o6paiKeHiie xhbob KOTopoii 110 - 

HaxoflKM iibuibizH Cedrus b naneoreHOBHx ox.:io>kciiiihx npescxaBjinioi 3 na- 
HHiejibBbui iiuxepec, xau nan MaKpocKOimnecKne ocxaxKH pacreiinn axoro 
po#a b x\.3iiaTCKoxi nacTii GCCP eqe ho m3bgcthbi. 

OcHOBHan Macca biiaob, oxkpmimx no naxoAKaM ubuibpbi, npiiyponeHa 
K caMUM iihjkiihm ox A ejiaM naneorena. C;.c A yex oxwexiixa, uxo n 3 Bi'mclxeiniux 
BCPXHOMCJIOBHX h naneoreHOBMx ([lopM Cedrus Miuib neMHome Morvx 6un> 
orojKAocxBacnu c coBpeMCiiHbiMH BHAaMH.B GojibumncxBe BbiAencHHbie Aodmu 
oxnoenxen k BHMepuiHM BHAaM. Xoxh oGmnii xapanxep cxpoounn nbinbpeBHX 

■ open Cedrus h 6jih3ok k coBpeMeHHUM BiiAaM, b Aeranax naGnioAaioxcfl Gojib- 
imie pacxoHfAeima. 

IlaxoAKii nbuibpbi Cedrus b EBpone n b AMepunc iisbocihu onj,e c lopcnoro 
a " 00Jlee mH P° Koro pacnpocxpaneima axox P oa Aocxnr b MenosoM 
ncpifOAC, ocooenno b BepxHnx ero oxAenax. B BepxHCMejioBbix oxao>KeHHax 
Bocroanoro cnnoHa CpeAiiero Ypana, no AaiiHHM B. B. 3ayep, b HenoTopbix 
ropiiaonxax libuibpa 6Wr«snpeo6aaAaex Ha A nbinbpoii Pinus a npeACiaBJiena 
raM oojibuuiM MHorooSpaaiieM $op M . B BepxHCM M cny 3anaAHoro Kaaaxcxanx 
li iora EitpojicHCKon aacxii CCCP otmoboiib: abb BiiAa h inecxb pa3HOBH A iio- 
cxcn nujiBAu Cedrus xan jko Kan 11 b naneorene CeBepnoro Ka3axcxana 
K ^ 0pMaM ’ cxcwimi c coBpeMenm>iMn Bii^aMH C. Ubani n 

n B T { , T 0TIll,uux OTaoHiemiax ropbKOBCKoii o6a., CpeAneii Bourn, Hnamero 
Aona, llpiiKacnna, CeBepnoro Kasnasa, CeBepnoro Kaaaxcxana, CpeAHero 
ypaaa u EaniKiipiin nujibna Cedrus Bcxpenena b iiaaeopcn-aoneHe n eArnum- 
no — b moKiieM it cpeflHeM ojmron.ene . 

no-BHAHMOMy, B Bepximx ropnaonxax ojinropeHa po A Cedrus vine nne- 
Kpaxim cboc cymecxBOBamic na paBniwax Espaaiin b cbhsh c o6mii M 0 cv- 
laeniieM njinMaia n oxcxyunji b ropHue paiioHu, samnmeniiHe ox ciobtibix 
i pon. Ban if3BeciH0, noaxn nee coBpeMeimLie buau KenpoB oaeiib qvBCXBii- 
i enbiibi k H3Me H e H iiio noaBemiHX h KanMaxuaccKiix ycaoBiiii. Bobmoikho hxo 
n nonce ApeBHHe npeAcxaBiixeaii axoro poAa Gbraa xanace xpeSoBaxeabHH k 
iipiipoAiiuM ycaoBiiaM n noaxoMy yciuieime KonximeniajibHocxn KJin M axa 
b iia.iaxcxane npnBeao k BHMnpaHino Miiornx biiaob, k coKpameHino nx apea- 
nmpo T K 0TCTynaHHI ° 0CTaBII iiixca buaob b ropHbie paiionbi Goaee ioikiibix 

B BepxiiHx ropiiaonxax naneoreaa mm omenaeM ywe jinnib eAimimnwe 
uaxoAKii OAiioro umi Anyx biiaob Cedrus. B omiron,cue ywc nnipoKO nana.xu 
paaBHBaxbca pasanaiiHe bhah Pinus, coBepineimo oxxcchhb nocaoAiinx nnei- 
cxaBiiTcaen kcapob. p A 

B naexoamee npeMa na bcom scmhom mape po A Cedrus npeAcxaBaeH Bcero 
neiLipbMa miAaMii c H30jmpoBaiiiiHMi[ « orpannqeHHbiMii apeaaaMH b ropax 
„ in Ban a, ropax Araaca, b FiiMajianx h Ha o-Be Kimp. r 

OCIIOBI.HC I HUH nbuibizeBbix 3 epe H poAa Cedrus, BHAeneHiibix H3 xpexinmbix 
oxjiojKemin nccrreAOBaiiHHx panoHOB, cncAyiomiie: 
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1. Cedrus Tima C. deodar a Loud. ($nr. 31, 6 — 8). HbuibijeBbie 3ep- 
na npeiiMymecTBeuHO KpynHbie (120p n 6oJiee), no BneinHeMy odjinny ho- 
ckojibko iiaiiOMiinaiOT nbiJibuy Podocarpus iijih Abies. Mmgiot hcho Bbipa>KeH- 
libiii nouepeuHO ncucpuemiLiii rpeSeHb, oSycjioBjieimbiH npyrniodyropuaToit 
cny ji bnxy p o it m ma . 

2. Cedrus Tima Cedrus libani Law s.((^nr. 31, 4). nmibn;eBbic sepiia hg- 
ckojibko MCHbuieii BejiHUHUH (odman nm ma ao 90 (a). 9K3ima mm a cpaBiimejib- 
no ToiiKan. Fpeoeiib neBHCOKun (ao 4 p) cocnerna bojihhctum huh rjiaAKHM 
KOlITypOM. 

no BiiGHiHOMy GOJiHKy nbuibija axoro Tima HMecT Dojibinoe cxoactbo c 
ubijibAoii poAa Picea ceKunn Eupicca: y Hee MejiKan ceTKa B 03 AyinHbix mghi- 
kob h cpaBimreubHO crjiajKeHiioe ouepTaiiiie, npn6jin>KaioiimecH b noJiapHoii 
iipoeKiuni k onajiy. 

3. Cedrus Tima Cedrus atlantica M a n e 1 1 i ($nr. 31, 3 h Kpaimnc 
Bapiiauun). y nHJitu;eBoro 3epna aToro Tima ciijimio yBejiimeHHbie no bljcoto 
B 03 AymiII>IG MCHIKH, IieCKOJIBKO OTTflHyTbIG HO OOKBM, nonepGHHO HCUepHGHHblH, 
no cuadoBOJiuncTMH rpeSeiib h oTiiocmejibuo neSoJibinoe, b cpaBiiciiim c bos- 
'AyimibiMH McniKaMH, tgjio. 3K3iina BoaAyiniibix mguikob nacTo cmhtu b npo- 

H 3 B 0 UbHbie CKuaAKH. Oomnii pa3Mep 3epHa 50—90 p. 

4. Cedrus Tuna Cedrus microsaccata Z a u e r ($nr. 31, 1, 2). nbijibu;c- 
Bbie 3Cpna pcano OTjinuaiOTCH ot npcAHAymux 6ojiee He>KHOH cTpyKTypoii 3K- 
3H1IBI, MGJTKHMH pa3MCpUMII (AO 50 p) II OHGIIb HeSojIblHHMH B03AyHIIIbIMH MGIII" 
kumii, oicjiaiiBaiomiiMHcn Ha 6pio union CTopOHe TGjia. Hbuibija axoro Tuna 
cxoAna c nbiJibii;oH HCKonaGM hx biiaob Cedrus parvisaccata Z a u c r, a H3 co- 

BpCMClIHblX XB0HHLIX OOJ1GG BCCrO HMGeT CXOACTBO C nbIJIbTi;0H pa3JIHUHbIX BHAOB 

poAa Dacrydium. 

Cedrus aff. deodara Loud. 

Ta6ji. VIII, pnc. 1—6 
H 

npenapaT Jte 170 

Oomaa Amina aepHa okojio 120 p; BbicoTa Teua okojio 95 p, AJimia 98 p, 
Bbicoxa B 03 AynniHx mghikob 48 p; uinpima rpedna okojio 10 p. 

Tgjio OKpyrjioe, b 6okoboh npoeKmm — nomn npaBHJibHafl oKpynmocTb. 
9K3Hiia TGJia tojictuh h CKyubrnypnan, coctoht H3 A fi yx cjiogb, H3 KOTopbix 
U1DKHHH 3 liaHHT 6 JIbHO TOHbHIG BGpXHerO. BepXHIlH CJIOH 3K3HHH HMGeT CJIOJK- 
nyio, buahmo CToaOuaTyio, CTpyKTypy, mo oSycjiOBjiHBaeT HepaBHOMGpHyio 
iionopeHHyio inTpiixoBaTOCTb 3K3 hhli, xopoino 3aMGTHyio npn 6 okobom^ nojio- 
>kghhh 3 epHa. KoHTyp Tejia nepoBiibiH, MGJiKo^ecTOHuaTbiH. Ha chhhhoh Haem 
aopiia 3K3iina chjibho yTOJimaeTcn h odpasycT iighcho BLipa>KeHHbiH uiht, ko- 
to pH ii nc HMeeT pe3KHX rpaHHn;. Bpionman uacTb Teua nepaBHOMepHOMejiKo- 
(lyropuaTan. 3apoAbimeBaH 6opo3Aa Buparcena nenCHO. 

3K3Hiia Teua, ne yTOHflncb k 6okobhm uacTHM, HenocpeACTBeHHO nepexoAHT 
ua MGinKH, KOTopne n npeACTaBjimoT co6oii paspocmnecH BbipocTM BepxHero 
cjiOH ce. KaMeptj B 03 Aynmbix mcihkob KpynHHe, b Sokobom ceueniiH nouy- 
oKpyruo-ajijmncoHAaJibHbic, otxoaat ot Tejia mnpoKHMH ocHOBaHHUMH. 

fpaHHAbi mghikob Bbipa>KCiibi HencHO, TaK KaK aKSima, o6pa3yiomaH HX, 
ofnieKaeT oSiahm noKpOBOM h mchikh ii tgjio. CTpyKTypa aK3imbi ua xejie h Ha 
MCiHKaxpaajiOTHa. Ha MoniKaxcTpyKTypa cemaTan, ceTKa iiepaBHOMepHonueH- 
cTan, ABOHHan (Kpyniibio hhghkh Hajieraiox Ha MejiKiie). HueiiKH ceTKH bbith- 
n v'Tbi no nanpaBjienHio ot n;eHTpa k nepn^epHH. Pa3MepH nueeK cgtkh mgihkob 
ho Mope npiiojiH>KeHHH k MecTy oTAGJieHHH MemKOB ot Tejia nocTeneHiio yMenb- 
ITiaiOTCfl II CGTUaTOCTb nGpGXOAHT B' MpaMOpOBHAHMli piICyHOK nOBepXIIOCTH 

xojia (Ta6ji. VIII, pnc. 5). Fpainma Me>KAy MemnaMH h xejioM 3epna yuaBJiii- 
BaeTcn no iiajniuino vrjia MC>KAy jihiihhmh ouepTaiinn cnHHHOii uacxH Teua h 
MCHEKOB. 
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OiiHcainibrii B. B. 3ayep (1950) iiCKonaeMtiii bh a, na3BaHHHM Cedrus 
aft- deodara Loud, no Mop^ojiornqccKiiM npn3HaKaM BectMa 6jiii3ok k co- 
BpcMomiOMy bhav Cedrus deodara Loud. (xaGji.VII, pnc. 4), 3 a ncKJiioqeHneM 
pa3MepoB, KOToptie y nepBoro 3HaqnxcjibHO 6ojn>me. H3 ncnonaOMbix <|>opM 
nbijibubi Cedrus npiiBGAGHHan $opMa Cjiujkc bccfok C. laxireticulata Z a u e r, 
oTjmnaHCb ot nero Sojibmeii bcjiiiuhiioh hhggk ceTKH na Mernnax, a Taione xeM, 
bto cxpyKxypa ero mnxa ne nMeeT cexuaxoro piicviiKa. 

M e c x o h a x o jk a e h h e: IlaBjioAapcKOG npimpruinbc, r. IlaBjioAap, 
ckb. 1, cjnoAHCTbie rjmHbi iiOArjiayKOHHXOBoii cBiixbi (mgji — naaeoreii). 

P a c n p o c t p a h e h H e: mcjiobbig oxjiojkghhh CpGAHero Vpajia, mg- 
jiobhg ii HH>KHexpexiiqHbie oxao/Keiina IlaBjioAapcKoro IIpiiHpxbiinba. 

PoAniia Hbine HuiBymcro niMajiaiiCKoro KGApa Cedrus deodara — ropw 
A^ramicxaHa, CcBGpo-3anaAHbi6 FiiMajian, CeBcpiibiii EejiyAHUician. Pacxex 
na BbicoTG ox 1000 ao 3000 m naA ypOBHGM Mopa cobmgcxho c Pinus exelsa , 
Picea morinda , Abies Webbiani , Quercus incana — nanSojice 3aeyxoycxonqu- 
Bbiii bha H3 bcgx npeACxaBuxejien poAa Cedrus. 


Cedrus laxireticulata Z a u e r 
Taoa. VIII, pnc. 7, 8 
IIpenapaTu JVs 170 ,3^- 

Oomaa AJiuHa 3Gpna ox 80 ao 90 p,; A^mia xejia okojio 64 p, nmpima okojio 
54 p.; b bicoxa B03Aymnbix mguikob okojio 25 p, , iniipnna— okojio 60 p; xojimniia 
3K3niibi na cniiimon qacxn okojio 6 p. 

Tcjio ajumncoiiAajibHOG, noqxn npaBiuibiibiit oBaji b nojiapHoii npo6Kn,nii. 
3K3Hiia xpcxcjioiiHaa; iiiihuiiih ii Bepxiinii cjioii npGACxaBjiaiox codon njiGiiqa- 
xhg ScccTpyKxypiibic o6pa30BaHiia, njioxno npHJicraiomiiG k cpeAHGMy xoji- 
CXOMy C.TIOIO 3K3HIIBI. CpCAHIIII CJIOII 3K3IIHbI HMGGX CJIOHUiyiO CTOJlGuaTyiO (?) 
cTpyKxypy. IIoBGpxiiocTb xeaa — KpymioGyropqaxaa; GyropqaxocTb ocoSgii- 
no pc3KO Bbipa>KCHa na cniiHiioii qacxn xgjiu, rAe cpoAnnii cjioh 3k3miih ciijib- 
no yxojmiacTca, o6pasya mnx — rpcSeiib. PpcSGHb iipcKpacno BiiAen npn 
Gokobom iiojiowohhh 3Gpna. 

npir VBGJiiiqeHmi b 750 paa mO/Kiio oSnapyjKHXb, qxo noBGpxnocxb 3Gpiia 
cjiO/Kiiaa. Homiimo Kpymibix 6yropKon, ona cna6>KGiia mgjikiimii GvropKaMii, 
Koxopbic npoiiAiipyiOTca KpynnoxoqcqnbiM pircyiiKOM. 

CpeAHnii cjioh 3K3inibi HGCKOJibKo vxohhgxch k 6oKOBbiM qacxaM 3Gpna, 
a BGpXHHII IT IIHHUIIIH OXCJiaHBaiOXCH B BIIAG B03AyiIIHHX MGUIKOB. rpailllliy 
MGHCAy MGiiiKaMH ii xcjiom mojkho na6jiioAarb xojibKO npn exporo nojiapHOM 
IIOJIOKCIIHII 3Gpiia — MGIlIKaMII BBGpx; B SOKOBOH /KC II nOJIHpHOH IipOGKUIIHX 
MeniKaMii bhh 3 rpaimua MG>KAy xcjiom ii B03AyuiHbiMii McniKaMii ncpa3jiiiqiiMa. 
Ppainiua mokav MeniKaMii 11 xgjiom yjiaBjiiiBaexca Jinnib no Hajmqnio yraa b 
M ccxe ncpeccacHiia jmniin oaGpiamia xojia 11 mguikob. Hajinqiie stofo yraa n 
cjiyjKHT OAIIIIM H3 npii3naK0B ajih oxhgcchhu Cedrus laxireticulata k oahoh 
C eKUHH C COBpGMGlIHbIM F IIM a JI a 11C KHM KGApOM. ^pyriiM UpHSliaKOM, c6jllj- 
?KaiomiiM onncbiBaGMbiii biia c niMajiaiiCKHM kcapom, hbjihgxch BOJiuncxaa jih- 
Him Konxypa xejia, a oxqacxn n mguikob. 

Bo3AynnibiG MeniKii iimgiox Kpymioccxqaxyio cxpyKxvpy (hughkii cgxkii 
IIG paBHOli BejIHUHUbl), CHJIbHO BblXHHyXbl BAOJIb OCH (BbICOXbl) MGIHKOB h 06- 
pa3yiox paAHajibHO pacnoJio^KemibiH pncyHOK. 

MecxonaxoJKAeiiiie: IlaBjioAapcKOG npnnpxbiinbG, r. IlaBJioAap, 
CKB. 1 , cjnoAHCXbie rjinHH AaxcKoro (?) apyca; Ilpnapajibe, ropa Tac-Apan, 
xacapancKaa CBnxa MopcKoro 3on,Gna (cpGAHHH 3 oii;gh). 

PacnpocxpaHGHHG: MGJioBbie 11 aouGHOBLie oxjiohkghha Ypajia, 
CGBGpnoro Ka3axcxaHa, IIoBOJDKbH n Hn>KHGro /Jona; MopcKHG aoijGHOBbie ox- 
Jio>KeHHH IIpnapajibH. 
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Cedrus piniformis sp. nov. (pollen) 

Ta6;i. IX, piic. 1 — 4 

H , II 

npciiapaxw M 198 , 146 

F o ji o t 11 ii: IlaBjioAapcKoe npimpTtimte, 03. KcMiip-Tys, BTopaa cmi- 
xa KoiiTiineiiTajiBHoro ojiiirou,ena (cpeAHim oJiHron.cn, npenapaT JST® 198 i). 

06maa AJiHHa 3epna ot 65 ao 75 p; Tejia ox 48 ao 55 p, Bbicoxa ot 

40 ao 50 p; Bbicoxa B03Aynmbix mchikob 25 — 30 p, niupMHa hx 30 — 40 p. 

Tcjio oKpyrjio-ajunmcoHAajifcHoe, b oHcpTanim — npaBUJibnaH oKpym- 
liocTB hjih oaaJi. 3K3Hiia xejia MejiKoGyropnaTan, oopa3yeT muT na 6ojibmeii 
nacTH Tejia. I1 ],ht nepexoAnx 6c3 pe3Knx rpaumi; Ha noBcpxnocxL mchikob, 
rpaHHAH npiiKpenjieHiiH Koxopbix na ciihhtioh n Gokoblix nacxnx Tejia iijioxo 
pa3JiiiHHMH. Bptomiiafi nacTb xejia hmcct 6oJiee xonnyio 3K3imy c Cyropnaxoii 
CKyjibnxypoii, oTjnniaiomoiica ox njioxnoii mcjikom Oyropnaxocxii miixa. 3 k3ii- 
na" mciukob MCJiKOcexHaxaH. Hacxo upH yBejiHHeiiHii b 450 pa3 ccxnaxoc xb 
pa3jiiiHHMa ii piicyiiOK mchikob npeAcxaBJiHexcH HCpaBHOMepiioTOHCHiibiM. 
Cxpynxypa mchikob nocxeneimo cjniBaexcH co crpyKxypoii mnxa, m xohchhlih 
hjih lieHCiioccTHaxHH pucyHOK mchikob 6e3 pe3Koii rpainipbi nepexoAHx b Gy- 
ropHaxocxb mirra. 

Y neKoxopbix 3K3c mii JiHp o b iiiht uccKOJibKo oxcjiaiiBaexcH b oGjiacxn npH- 
KpenjiciiHH mchikob it najieracx Ha hhx b biiac BajniKOB, hxo co3Aaex BiiCHaxjie- 
niie onpeAejieinioii rpaHHijbi (xa6n. IX, puc. 4). Bo3Aynnibic mchikh, b xom 
cjiynae, ecjin nbiJibii,eBoe 3cpHO pacnoJi05KCHO b noAHpHoii npocKijHH MCinKaMii 
BBepx, HMeiox oKpyrjibie onepraimH. B Gokoboh iipoeKAim mchikh BbiAaioxca 
3a npeACJibi xejia BCCbMa cjiaGo. HnorAa moh«ho iiaGjnoAaTb CABa 3aMCXHbiii 
yroji MOKAy jihiihhmh OHepxaHiiH xejia n B03AyiHiibix mcihkob. IlocjieAHec h 
nocjiy>KHJio npiiHHHOH ajih xoro, i ixo6bi nasBaxb npHseACimbiii Tim 3epen Ced- 
rus piniformis . 

ribijibii;a Cedrus piniformis oTjiiniaeTCH ot nbiJibi],bi coBpeMemioro BiiAa — 
C . deodara — 3iiaHHTCjibHO MeiibiHHMH pa3McpaMH, MeHee pe3KO Bbipa/KCH- 
libiM rpeSHeM, MejiKoGyropnaTOH CTpyKxypoH mnxa h oTcyxcTBHCM hctkoh 
CGTH aTOH CTpyKTypbl B03AyniIIbIX MeiHKOB. 

ripn 6eraoM npocMOTpe nbuibiiia C, piniformis mo>kct Ghtb jierKO npHimTa 
3a nbiJibny Pinus H3 cckhhii Banksia hjih Australes, ho npn 6ojiec rmaxejib- 
hom H3yHeHHH yAaeTCH oGHapyamTb oahh iianGojiee pe3KO oTjiHHaiomiiH hx 
npH3HaK: HajniHHe Bcpxncro cjioh 3K3hhh, KOTopbiii oGhjiim nonpoBOM oGjie- 
KaeT h Tejio h B03Aynnibie mchikh nbiJibijeBoro 3epHa. 

M e c t o ii a x o a e ii ii c: cm. rojioTnn. 

P a c n p o c t p a h e h h e: aoijeH — ojiHron;eH IIpnapajibH; sough — 
cpeAHHH ojinroAen IlaBjioAapcKoro IIpHiipTbinibH; 30H.CH — ojinroAen io>k- 
HOH HaCTH 3anaAH0-CH6lipCK0H HH3MeimOCTH. 

Cedrus Janschinii sp. nov. (pollen) 

TaGji. IX, puc. 5—7 
H 

IIpenapaT JNI® 170 

F o ji o t h n: riaBJioAapcKoc IIpHHpTbimbe, r. riaBJiOAap, ckb. 1, cjiio- 
AiicTbic rjiiiiibi n o Ar ji a y kohht o b o ii tojiihh (BepxiiHH Meji — najieoii;eH). 

06maa A-anna 3epna okojio 115 p; AJinna Tejia okojio 100 p, Bbicoxa okojio 
79 p; BbicoTa B03Aymiibix mcihkob okojio 20 p, miipHiia hx okojio 60 p. Tpe- 
6eHb HIHpOKHH. 

Tejio HMeeT ajumncoHAaJibiiyio $opMy, b oHepTaHim — ocaji ($iir. 31, 2 ). 

OaepTaiiHC nbuibijeBoro 3epna b Gokoboh npoeKii.Hn — ajumne c HC3naHH- 
TCJIbllblMH BbinyKJIOCTHMH Ha OpIOIHHOH CTOpOIie TCJia, o6pa30BaiIHbIMH 
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OTCJIOCHHGM 3K3HHLI B BIlAe B03AymHbIX MeniKOB. 3K3HIia AByCJIOHHaH. BHGin- 
linii CJIOH TOHKHH H GcCCTpyKTVpHblH, TOJICTHH II IIMCGT CTOJlGnaTyiO 

CTpyKTypy. 3K3iina oGncKaeT bcc tgjto tojicthm cjiocm h tojibko na Gpionmofi 
CTopone, BoGnacTii 3apoAHiueBOH 6opo3Abi, OAHOCjioiiHa. LU,iit TpyAHO bliag- 
:rnTb, Tan nan rpaumja mcjkay ABycjioiiHbiM ynacTKOM 3K3 hiih Ha cniiHHOH na- 
ctji scpua ii oAHOCJioiiiiwM na Gpiomnoii Bbipancena iighcho. rioBepxiiocTb ok- 
3 hum MejiKOCGTHaiaa na cniiHiioii CTopoiie 3epna n KpyniioceTnaTaH na ynacT- 
wax MCH 1 KOBHRHHX OTCJIOGHHH 3K3HIIBI. B GOKOBOH HpoeKAHII ynaCTKH OTCJIOHB- 
nieiicn 3 K 3 iihh H3o6pa>KaioTCH paAnajibiio 3aniTpHXOBaHiibiMH. B Gokoboh 
iipoGKAiiii 3K3HHa rpeGun hmggt x iGTKyio nonepennyio HiTpHxoBaTocTb, koto- 
pan 11 riepexoAnT b Kpymiyio paAnajibiiyio impiixoBaTocTB B03Aymm>ix Mein- 
KOB. 

M e c t o h a x 0 h A e h h e: iibuibiia oniicanHoro bhas BnepBLie oGHa- 
pyjKCiia aBTopoM b oTjio/KemiHx Bepxnero Mejia IlaBjioAapcKoro IIpHHpTbirabH. 

P a c 11 p o c t p a 11 e 11 h e: ooagh — iihjkiihh oJmroijeH CeBepHoro 
] I piiapaJIbH, BGpXHHH MGJI — 30H,eH IlaBJIOAapCKOrO npHHpTbllHbH. 

Cedrus parvisaccata Zaucr 

TaCji. IX, dhc. 8 — 10 
H 

IIpeiiapaT JM» 186 -g- 

Goman AJiima 3epna ot 55 ao 75 p.; Anima Tejia ot 55 ao 70 p.; inupima ero 
45 — 50 p,, BbicoTa Tejia 50 — 60 p; Bbicoxa B03AyniHbix MeniKOB ot 10 ao 17 p., 
iiiiorAaAO 25 p.; iniipHtia ot 25 ao 30 p., iinorAa ao 35 p; ninpima rpeGHH okojio 
2,5 p, HiiorAa ao 4 (jt. 

OopMa Tejia, b oGiagm c^epoHAajibHan, b Gokoboh npoeKAnn hmggt onep- 
raHiie, 6jiH3Koe k TpaneAHH, pacnojioJKeHHoii Gojibiiihm ocuoBaHHeM k cmiH- 
Hoii nacTH Tejia ($nr. 31, 2), Bo3AymHbie MeniKH otxoaht ot GpiomHOH nacTH 
TC.Tia. 

3K3ima ABycjioHHaa. BepxiiHH cjioh oGjieKaeT h Tejio h mghikh oGiahm 
uoKpoBOM. B Gokoboh npoeKAnn mo>kho naGjnoAaTb nonepenHyio inTpnxo- 
BaTOCTb Ha cnnHHOM ynacTKe 3epHa (iaht?). IIoBepxHOCTb Tejia MGJiKoGyrop- 
MaTan, ho GyropnaTocTb ne BcerAa neTKo BbipameHa. TpaHHAbi mirra yjiaBJin- 
BaioTCH njioxo. 3K3HHa Ha GpiomHOH noBepxHOCTH 3epna nonpHTa 
iiepaBHOMepHO pa3GpocaHiibiMH GyropKaMii. Bo3AyinHbie MeniKH HMeiOT 
MCjiKOceTnaTyio CTpyKTypy. 3apoAHmeBaH 6opo3Aa aobojibho neTKo BbiAe- 
jmeTCH b BHAe npornGa na GpiomHoii CTopoiie 3epHa npn Gokoboh npoeKAHH 
u b biiag Gojiee CBerao oKpaniGHHoro ynacraa 3K3 hhbi — ■ npii nojinpHoir 
npOeKAHH, MGHIKaMII BBOpX. 

Bo3AytuHbie mghikh Hpn Gokobom nojioH^eHHH aepHa HMeiOT nojiyoKpyrjibie 
onepTaHiifl. BbicoTa mghikob oGhhho MeHbrne imipHHbi hx. BosAymiibie Meni- 
KH OTXOAHT OT Tejia UIHpOKHMH OCHOBailHHMH. 

H. A. BojixoBHTHHa (1953, cTp. 87, TaGji. XIII, pnc. 9 — 12) npHBOAHT 
oriHcaHHG iibiJibULi Cedrus libaniformis H3 necKOB BepxHero ajibGa b SanaAHOM 
KasaxcTane. llo onepTaHino Tejia nbuibiia C. libaniformis B o 1 c h. cxoAHa 
c neKOTOpbiMH pa3HOBHAHOCTHMH C. parvisaccata Z a u e r, ho no CTpoeHHK) 
h $opMe MeniKOB ohh 3HaqiiTejibHO pa3jniqaioTCH. Y nbuibijbi C . libaniformis 
B o 1 c h. MeniKH npeACTaBJiHioT coGoh BupocTLi yxoJiiACHHoro h paAiiajibno 
Hcnepnemioro cjioh 3K3hhbi, iioaoGho TOMy, Kan sto HaGjnoAaJiocb y C. Jan- 
schinii . Bo3AyiHHbie MeinKH yC. parvisaccata HMeiOT cexqaTyio CTpyKTypy h, 
KpoMe Toro, ohh ropa3AO GojieeqeTKO otagjihiotch ot Tejia. Onpacna nbmbneBHX 
3cpeH C . libaniformis B o 1 c h. 3HanHTejibHO TeMHee, neM y C . parvisaccata . 

M e c t o h a x o jk a e h ii e: IlaBJioAapcKoe npHHpTbnnbe, noc. riapaMO- 
IIOBKa, CKB. 2, rJIIIHU C paCTHTejIbHMMH OCTaTKaMH H3 HOArJiayKOHHTOBOH 
tojiiah (BepxHHH Meji — najieoreH). 
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PacnpocxpaiieHHe: BepxHHii Meji — hidkhhh, cpeAiiHii 

ojinroi^en IlaBJioAapcKoro IIpiinpTHuiBH (ivihhbi c pacxnxejiBHHMH ocxax- 
KaMH H JIHl'HHTOBLie rjIHHH H3 BepXHHX cjioes nerancKoii cbhxbi). rio- 
4o6Han nujiBiia oxMenaexcn xaK?Ke b ajinScKiix ropH3oirrax Bepxiiero Mejia 
b 3anaAH0M Ka3axcTaHe, BCTpenaexcn xaKjne b necKax HH?KHero roxepiiBa 
B KpHMy, B aJIb6CKHX H CeHOMaiICKHX oxjiojkchiihx BocxonHoro CKJiona ypa- 
jia h b cpe/tfieM Mejiy 3anaAnoii CiiSupn. 

Cedrus pusilla Zaucr 

Ta6ji. X, puc. 1—5 

3 3h 

IIpenapaTLi Na 170 -g- h 1 -g- 

06man AJiHiia okojio 70 (jl; BBicoxa xejia okojio 50 p., miipHHa 50 — 60 p. 
(uHorMa SojiBine); ninpima B03AymHBix MernnoB okojio 30 p,, BticoTa ox 20 ;;o 
30 p.; umpniia rpe6Hfl 3 — 4 p.. 

Tgjio iiMeex npaBiiJiBHyio ajuinncoHAajiBHyio $opMy, b onepTaHini — npa- 
bhjibiibih oBaji (cm. xa6ji. X, pnc. 1 — 4). MeinKii oxxoahx ox Opionmoii cxo- 
poiiti xejia, HHorAa hgckojibko CABHHyxBi no 6oKaM, nxo, HOBiiAKMOMy, npo- 
hcxoahx b pe3yjitxaxe Ae$opMan;Hn ((fnir. 31, 1 ). 

3K3HHa oSiahm nonpoBOM o6jieKaex h xejio ii B03AyniiiBie MemKH. Ha cniiij- 
hoh nacxn xejia 3K3ima ABycjioiraan, a Ha SpioniHoii — OAnocjioHHan. Bepx- 

HHH CJIOH 3K3IIHBI IieHOCpeACXBeHHO nepeXOAHT Iia KaMepBI B03AyiHilBIX 
MeiHKOB. 

HoBepxHOCXB xejia KpynHoOyropnaxan, SyropnaxocxB nepexoAnx h Ha bo3- 
AyniHBie MeinKH, 3K3HHa KOTopBix invieex OAHOBpeMOHiio IieHCHOCexnaxy lO 
CTpynxypy. 

BcjieACXBHe xoro, nxo cxpynxypa 3K3 hhbi xejia n B03AymiiBix mgihkob pas- 
JiHHiia, rpamma oxcjioeiniH nocjieAHiix BBipanmiia aobojibiio nexKo. Jlerne bcg- 
ro o6napy>KHXB axy rpaHiiny npii Gokobom nojiojKeniiH nmiBii;eBoro 3epna. 
Ecjiir me 3epHO pacnojiojKeno b nojinpuoii npoeKipiH, MoniKaMii BBcpx, xo 
mohuio o6napy>KiixB sapoABimeByio 6opo3Ay, noxopan bbiacjihctch b BiiAe cbct- 
Jioii iiojiocbi Men^Ay B03AymiiBiMH MeiHKaMii. Konxyp xejia Ha cnmmoii nacxn 
BOJiHHCXBiii ii3-3a 6yrpncxoH noBepxiiocxn 3K3 hhbi. V nenoxopBix 3K3eMnjin- 
poB 3K3ima cmiHHoii nacxir necKOJiBKo yxojimaexcn b mccxc oxcjioennH bo 3- 
AyiniiBix MeniKOB ii o6pa3yex iioAoSue Bajinna naA MeniKaMH. B tbkhx cjiy- 
qanx mojkho oxMexuxB najinniie rpaHirn;Bi mux a. 

OopMa B03AyniHBix mohikob noJiymapoBiiAiiaH; BBicoxa moiiikob iieMiioro 
MeriBinc nrapnuu iix. Y oojiBniHHCXBa 3K3eMnJiflp0B MeniKii ne 3anojmeiiBi bo 3- 
AyxoM ii cmhxbi b npoii3BOJiBHBie CKJiaAKii; 3xo npiiAaex nBuiBiie C. pusilla 
HeKOTopoo cxoacxbo c ntuiBiioH Dacrydium H3 ceM. Podocarpaceae. nBUiBija 
Cedrus pusilla oco6ciiho 6jm3Ka k nBiJiBn;e Dacrydium elatum Wall, no 
Mop^oJiornnecKnM npimianaM B Pa3JiinmeM nBijiBijBi axnx biiaob cjiyjKnx tjie- 
cxonnaTan CKJiaAnaxocxn y B03AyniHBix MeniKOB D. elatum , y nBuiBABi Hie 
C . pusilla CKJiaAKii HMeiox npoii3BOJiLHBie iianpaBJieHHH, a Menmn no $opMe 
6 jih3kh k MemKaM nBijiBn,H poAa Pinus. 

M e c x o h a x o >k a e h n e: naBJioAapcKoe npnHpxBiinBe, r. Hanno- 
Aap, ckb. 1, rjiHHBi c pacxHxejiBHBiMii ocxaxKaMii b noArjiayKOHnxoBon xojime 
(npeAnono>KHxejii>HO AaxcKHii npyc); CeBepHoe npnapajine, ropa Tac-Apan, 
rpySojiiicxoBaxBie rjiHHBi cpeAnero 3on;eHa (xacapaHCKaa CBnxa). 

PacnpocxpaHeHnerno AaHHBiM B. B. 3ayep, bha C. pusilla b oxjih- 
nne ox C. parvisaccata HMeeT orpaHHneHHoe BepxnKajiBHoe pacnpocxpaHenne. 
HaxoAKH C . pusilla OHa oxMenaex jinmn b naneoAenoBBix oxjio>neHHHx 3a- 
naAHOH CnSnpH. no naniHM HaSjnoAeiniHM, axox bha HMeeT He cxojib Manoe 
BepxnKajiBHoe pacnpocTpaHeHHe, on BCTpenaexca b HeSojiBinoM KOJinnecTBe 


1 IlBiJiBiia Dacrydium elatum onncaHa 3pATMaHOM (1943) h 3ayep (1950). 
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b 3ou;eHOBBix, najieoijOHOBLix n b Macce b BepxHeMOjiOBLix ox;io>KeniiHx HaB- 
jioBapcKoro npniipTbiHibH, a Taiane b aoijeHe h b iimKiieM ojniroijeHe Ce- 
Bepnoro ripnapajiBH. IlaxoBKii nmibu;bi, Mop^ojioniHecKii cxobhoh c 
3T0H <J)OpMOH, HO HOB MHblMII Ha3BaHIIHMII yilOMlIIiaiOTCH pa3HbIMII aBTOpOMIl 
b cnopoBo-iiLiJXBueBBix cneKTpax 3anaAiioro 11 Cenepnoro Ka3axcxana, ot 
Bcpxiiero Mejia bo aoiiena BKJiioHirrejibno. 

Cedriis aff. libani Laws. 

TaGji. X, piic. 6 
lIpenapaT N° 170 -jr- 

06m,an B^nna 3epna 80 — 90 p.; Bbicoia Tejia okojio 50 p.; Bticoia Boa^ynnibix 
MGiiiKOB ox 30 bo 40 p, mnpiiHa iix 45 — 50 p.; Bbicoxa rpe6ini 3 — 4 p.. 

Tcjio ajiJiHiicoHAajibiioe. OiepTaiiiie b ookoboii npoeKBim oBajibiioe. 06- 
mee oHepxanne libuibneBoro 3epna necKOJibKo npn6jiii>KaeTCH k oHepTanmo 
iiBUiBHij Picea . 3apoAumeBa>i 6opo3^a HeacHO Bi>ipa>KeHa. 

3K3Hiia A^ycJioHiraa, BHyxpemiHH cnoii 3HaHHTGJibH0 tohlihc napyjKiioro, 
Koropbiii hmogt hciio Bbipa>KGHHyio cxoJi6Haxyio CTpyKTypy, onpeBejimomyio 
noiiopcHiiyK) HixpiixoBaxocTB rpefimi. IIobgpxhoctb TGJia — MGJiKoGyropHaiaa 
noHTii na bcgm 3cpHG, sa iick7ik)BGhhgm SpiOHiHoii CToponH, CKyjibnxypa 
3K3IIUH pC3KO MGHHGTCH, nepGXOB.fi B liepaBIIOMepiiyiO, peBKVIO ii Mejinyio, 
HiiorBa lnioxo paajniHiiMyio OyropnaTOCTb, npiiOjiiDKaiomyfocH k marpeneBa- 
tocth. Ha 6okobux nacTHx Tejia 3K3ima hg yTOHLinacTca, y nGKOTopbix 3K3eM- 
iumpoB ona Ba> kc necKoatKO yTOJimaeTCH n 3aTeM OTCJiaiiBaeTCH b bhbg bob- 
ByiHHBIX mgihkob. 

KaMepLi mgihkob npyrnibie, 3K3ima iix — c KpyniioccTHaxori CTpyKiypon. 
Ila Gokoblix nacTHX mgihkob noBepxiiocTK 3K3iiiiki iimcct MejiKo6yropHaTyio 
CKyjibiixypy, bcjigbctbiic nero rp annua otcjioghiih mgihkob b otiix ynacTKax 
liGBaMCiiia. Ha Cpiomiioii noBopxHOCxii SyropnaTan CKyjibnTypa na Memnax 
iicuc3aox, ccxKa BiiBna 6o;iee hgtko h noaTOMy rpamma mokbv MemKaMir n 
tcjiom Biiana Hcnee. Coma na Memnax Kpyiman, no lie xanaa HCTKan, Kan y 
HLiHKHbi Pinus. Hhghkii cctkii neupaBUBMioH cJjopMM it paaMepiii iix iiepaBiio** 
MCpHLI. HoJiaBaiOXCH 3K30MJIJI HpLI C HGHCHO B bl p a >K G II II O li COTKOH. 

Ho oDHtCMy oojniKY nw;iKii;a Ccdrus aff. libani noHTir TO/KAeGTBGiina iilijik- 
nc inane Huinymero C. libani L a \v s. (xa6;i. VII, piic. 5, 6), omicaHiioif 
B. B. 3ayep (1950, 1954). 

M o c x o n a x office ii ir e: IlaBjioaapcKOG HpinipTbiinbe, noc. IlapaMO- 
HOBKa, CKB. 2, CaiOBHCXLIO rJlJlIIKI C paCTHTeJILlIBIMII OCXaTKaMH (Bepxilllii 
mgji — najiconen). 

P a c ii p o c x p a ii g ii ii c: Cgbcpiilih Kaaaxcxan, Bepxnirii mgji — ojih- 
ronen; IIpnapajibG, ojiiiropeii. 

CoBpcMCinibiii mwCcdrus libani La w s. (Taoji.VII, piic. 5, 6) iimggt orpa- 
miHoimoc paciipocxpaiicimc. PacTGT b Manoii Aaini ii TaBpe. Otiiociixch k 
npeBcxaBnxGJiHM BBicoKoropnoii (|)jiopbi ii oOiixacT na bbicotg ot 1300 bo 2000 m 
naB ypoBHGM Mopn, tbg oGpaayex jicca bmgctg c Abies cilica ii Juniperus foeti- 
dissima . CoBpeMennLiii HiiBancKiiii kgbp — nanoojiGG xojiOBoycxoiiHiiBHn na 
bcgx coxpainiBHiiixcfi CGHHac npGBCxaBHTejieii poBa Cedrus. 

Cedriis longisaecata sp. nov. (pollen) 

(ex. gr. C. libaniformis Bolch.) 

Tao.'i. X, puc. 7 
IlpeiiapaT JVa 170 -g- 

r o ji o t ii n: naBjiOBapcKoe npimpTbimbe, noc. napaMOHOBKa, ckb. 1, 
cjnoBiicTbie rjiMHti h rjiiiHH c pacxiixejibHLiMii ocxaTKaMii H3 B^xcKoro apyca 
(mgji — najieoBeH). 
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06maa Aniraa acpHa ot 70 ao 90 p; AAHHa Tena 40 — 50 [x; ninpHna 30 — 40 [x; 
BticoTa 50 — 52[x;BLicoxa B03AyinHi»ix MeniKOB 35 — 40 (x, imipima 35 — 40 jx; 
Bbicoxa rpe6HH 5 — 7 p. 

Tcjio onpyrnoe. OnepTaHHe TeJia b Gokoboh npoeKAtra npnGnHjKaeTca k 
OK pyrjio-TpeyroJibHOMy, c ninpoKUM ocHOBaHneM, oGpameHHHM k ciiithhoh 
aacTii. CxeMaxiiaecKH o6m,ne onepxaHna 3epHa HBoGpantenbi xia fynr. 30, 5. 

0iv3HHa oGnenaeT Bee aepno, oTcnaiiBaacb b biiab B03AyniHLix MeinKOB, 
no iiMOiomux nexKHx BHyxpeiiHiix rpainin;. 9K3iina ABycnoimaa: HH/Kiinii cjioii 
Gojico tohkhm; Bepxunii, oSpasyioiAHH KaMepbi B03AynmBix mohikob, - 
6onee xojicxtiii. 

13o3AyniHtie moiiikii huxoahtch no 6onaM Tena n ciuibiio oxxanyxLi b 6okb 
li bhii3. B 6okobom cenoHiin MeniKH hmoiox xpeyrojiBHbio onepxaimn. Ciijibho 
yxoamemian 3K3inia 11a cnnmioii nacxn 3epHa oSpaayex iuiit. KorAa 3cpHO pac- 
nojio>Keiio b Gokoboii npocKAiin, xo hcho bhaoii rpe6eni>, itMeiomnn xopoino 
Bbipa/Kcmiyio nonepennyio ncnepneHiiocxt. KoHxyp rpeGna KpyiiHOBOJiiincxBiH. 
Ha xcjie 3 epna CKyjibiixypa noBepxiiocxn 3K3 hhh CKnaAnaTO-GyropnaTaa, b Me- 
cxe oxcjioeiniH B03Aynnibix naMep Oyropnaxocxb ncne3aex. 3K3ima KaMep Meni- 
kob HMeeT cxpynnaxo-cexnaxyio cxpyKxypv, hhghkh ceTKH cnnbiio Bbixanyxbi 
no a-Jiiihhou ocn naMep — mgbikob . 

IlHJibAa, noAo6nan Cedrus longisaccata , onucaHa H. A. BonxoBHTiinoH 
(1953, exp. 87, xa6ji. XIII, piic. 9—12) 113 oxnojKCHHH cepux kocochohctbix 
necKOB b rjiHHHCxoii Tonme Bepxnero anb6a (Men) noA Ha3BanneM C . libani- 
forrnis. Ee 3 ycnoBiio, 06a axiiBiiAa oxhochxch k oahoh ceKutin n npimaAnOKaT 
k pacxennaM 6 .tih3kiix bhaob (bo3mo>kho, pa3iiOBiiAnocxHM OAHoro BiiAa?), ho 
G ojibinimcxBO 3 K 3 eMnnapoB nbinbijeBLix 3epeH Cedrus longisaccata Kpyn- 
neo. KpoMe xoro, KaMepia B03Aynmbix MeinKOB C. longisaccata BHaanxenb- 
110 CMjibnee oxxaHyxbi no Bbicoxe n oxjinaaioxca xapaKxepHbiM xpeyrojibiibiM 
oaepxaHneM. B ocxanbHOM nbinbijeBbie 3epna C. longisaccata sp. nov. 11 C. 
libaniformis Bolch. 6 jih3Kh. 

MecTOHaxoffiAGHHe: cm. ronoTun. 

PacnpocxpaHeHiie: KpHM, CeBepHbiii h 3anaAHbiii Ka3axcxan, 
ox Bepxnero Mena ao souena; npnapanne — 3on;eH. 

Poa IHmis L.— Cociia 

B cnopoBO-nbinbu;eBbix cneKxpax naneorena Ka3axcxana n ITpiiapanba 
poA Pinus npeACxaBneH GonbniHM nncnoM biiaob. 3th biiabi oxnnnaioxca oahh 
or Apyroro paAOM ciiemi^nnecKHX MoptfjonornnecKHX npn3HaKOB, no3Bonaio- 
max b GonbuiHiicxBC cnynaeB conocxaBnaxb hx c coBpeMGHHHMH BHAaMH. Ko- 
iicnno, Aaneno ne Bee BcxpeaeiiHbie (JopMbi yAaBanocb npiiBecxH k ecTecTBeH- 
noli cncxeMG, no Gonbinaa nacxb ncnonaeMbix (|)OpM bcc >kc nacxonbKO 6nn3" 
Ka K COBpGMeHHbIM BHA&M, HTO Iienb3a He npiI3HaXb HX pOACXBGHHblX CBH3en. 
OneBHAiio, nxo MHorne H3 o6napy>KeHHBix $opM npimaAne>KanH k pacTeimaM, 
Koxopbie 6bimi iienocpeACXBeiiiibiMH npeAKaMii iibine jKHBymnx bhaob. Ha- 
paAy e iihmii BCxpenaioTca h xanne JopMbi, Koxopbie ne HaxoAnx ce6e ananoroB 
cpeAH coBpeMeiiHOH $nopbi. K nocneAHHM npnnaAne>KHx, HanpiiMep, nbinbn;a, 
oxiiocHMaa HSAaBHa k noapoAy Haploxylon ; y 3xoii nunbAbi B03AymHbie mghikh 
npHKpenneiibi k xeny ninpoKHMii ocuoBaHiiaMn, oHepxanne xena (b nonapnon 
npoenmiH) npeACxaBneiio nonrii npaBiinbHbiM OBanoM, yrna Me>KAy nnimeH 
OHepxaHiia xena 11 MeniKOB Hex. 

PyAonb(|) (Rudolph, 1935) Ha3Ban nbinbny xbohhhx 6e3 hcho oxAenaio- 
iuhxch B03AyniHbix MemKOB — Pinus Haploxylon typ., noAHepKHBaa 3 xhm 
cxoacxbo ee c nbinbAOH coBpeMeHHbix coceH, npnHaAneH^aniiHx k noapoAy 
Haploxylon . J^encxBHTenbHO, HanpHMep, Pinus pumila , oxHOcamaaca k hoa^ 
poAy Haploxylon, HMeeT nbinbn;y c B03AyniHbiMH MemnaMH, Hepe3KO oxAenaio- 
mnMHca ot Tena n npHKpenneHHtiMH mnpOKHMH ocHOBannaMH, a y Pinus 
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silvestris , oxnocameroca k noApoAy Diploxylon , B03Aymntie mchikh pe 3 Ko 
OTAejiHioTCH ot xena h npiiKpenjieHH k HeMy cyHieimtiMH ocHOBaHHHMii. 

IIpiI CpaBHHTGJIBHO HeBtICOKOM ypOBHC H3yHGHXIOCXH ntUIblJbl COBpeMGH- 
ntix pacTGHHii k 1935 r., KJiaccH<f>HKaijHH HCKonaGMOH hliabali cocgh no npn- 
3iiaKy cnoco6a npiiKpenjiCHHa B03AyiHHbix mbhikob 6ti.ua npiiGMJiGMOH. B Ha- 
CTOHIAGG )Ke BpGMH, KOrAa H3yHGHH0CTt ntlJIbllbl COBpGMGHHHX paCTGHHH CHJIfc- 

iio npoABHHyjiact, BtiHCHHJioct, hto iibijibija pa3jmnHtix bhaob cocgh, npmiaA- 
noKanuix k xoii mjih hiioh cgkijhh, ximggt paA Apyrnx onpeAejiaiomnx hx 
cxicTGMaTHHGCKyio npiiiiaAJiejKiiocTt npii3iiaKOB, ncnoco6 npiiKpennenHa mgiu- 
i\0 b k TCJiy Aaneno hg ochobiioh cpeAH H xix. BtxacHimoct, xianpiiMcp, axo iilijib- 
iia Miiorxix bhaob Pinus , npiiHaAJiOKamnx k iiOApoAy Diploxylon , HMeex mghi- 
kh c miipoKiiM ocHOBaniiGM, a y ntiJiBpti HGKOToptix BiiAOB Pinus xi3 noApoAa 
Haploxylon B03AymHtiG mgixikii npHKpenJiGHbi k TGJiy cy>KGinxtiMH ocixoBaHHa- 
Mil. BtIHCHHJIOCb XaKJKC, HXO CpGAH nblJIblJtl COBpGMGlIIItlX BHAOB COCGH aHaJIO- 
ra HCKonaGMtiM iitijitAGBtiM sepnaM, o6o3HaaaBmHMca nan Pinus Haplo- 
xylon — typ., IIGT, HO, B03M02KH0, HTO 3Xa ntlJIbllia npHHaAJIOKHT OAHOMy 1X3 
JipGAKOB COBpGMCHHbIX KGApOBtlX COCGH. 

Bco BiiAbi iibiJii>n;bi pOAa Pinus, BcxpeaGHHbic ixaMii b KaihioaoHCKiix otjio- 
>kghiihx Ka3axcTaHa, mojkiio pa3Acmrxb ira a^g rpymibi ($ixr. 32): 

1) nblJIbAa C IIGHCHO BbipaHCeHHbIMH rpaHHIXiaMH MGH^Ay TGJIOM H MGHIKaMH, 

c oBajibHbiM oaepTaHHGM, c hjiotho n p h ji g r a ioiijhm it k xeny B03AynrabiMH mghi- 
KaMix (HG6oJXbmoe hhcjio biiaob); 

2) HblJIbAa C HCHO Bbipa>KCHHbIMH KOHTypaMII rpaHHD; npHKpGIIAGHHH B03- 
AVniHbix MCinixOB k TGJiy (6ojibmiiHCXBo biiaob). 

ricpBaa rpynna b H3yaeHHbix otaojkgiihhx npGACTaBJieHa tojibko 6jih3khmh 

HO CTpOGHHlO TpCMXI pa3HOBHAHOCTHMII, OTHGCGHHblMII HBMH K OAHOMV BHAV — 

Pinus protocembra sp. nov. (pollen) ($nr. 32, 1 , 2). 

Bxopaa rpynna npcACxaBjiena Aecaxtio Mop^onornaecKn pa3jiHqnbiMH 
^opMaMii, npHHaAJie>KaniHMH, no ananoniH c coBpeMeHHtiMH BHAaMH, k AByM 
noApoAaM — Haploxylon n Diploxylon ($nr. 32, 3 — 21). Henoxopbie 
biiah libuibAbi 3XOII rpynnti no paAy Mop^ojioimaecKHX npH3HaKOB onpeAe- 
rmjiHCb no ecxecxBeHHOH ciicxgmg. 

TaKHM o6pa30M, no aiiajioritii c coBpeMGHiibiMH BHAaMH BbiAenena nbuibija 
cocen, npHHaAae>Kani,HX ix ceKAixaM Cembrae S pack, Strobus S h a \v., 
Pseudostrobus End L, Sula M a v i\, Banksia M a y r., Taeda Spach., 
Australes L oud., Eupitys S p a c h. it Paracembrae K o e h n e (?). 3xxi 
ccKUiHH BKJixonaxox npeACxaBiixcjieH biiaob, aHaJioroB noxoptix b paAC cayaaeB 
yAaJiocb naiixH cpeAH HCKonaeMoix nbijibati. 

3a cpaBHHXCJibHbiH MaxepHan opamicb xai^ixe pa3HOBHAHOCxn nbuibati co- 
BpeMGHHoro BHAa, Koxoptie hmgjih HecxanAapxHbie npii3Haxm, xan nan hmghho 
xanne pa3HOBHAiiocxn BcerAa hmgiox bojibmiie cxoacxbb c HCKonaeMoii ntuib- 
Aoii. IIo-BHAHMOMy, b oojibmHiicxBG cjxyaaeB pa3JinnHbie oxkjiohchhh ox cxatx- 
Aapxa b oouieM cxpoeHHH ntiAbnoBoro 3cpHa cjiywax npoaBjieHHGM «axa- 
BH3Ma». 

Hcnoxoptic bham HCKonaeMoii libuibAbi ocxannct iienpnBa3aHHbiMH k ecxe- 
cxbchhoh CHexeMe, xaK Kai\ hm ne 6tuiH naxiACHbi anajiorH cpeAH coBpeMeH- 
hhx npeAexaBHxejieH. Bo3mohuio, b ABJibHeiimeM, ixorAa 3HaHHe ntuibAbi co- 
BpGMenHbix cocen 6yAex pacrnnpeHO, h bxh bhabi CMoryT 6bixt npHBH3aHti k 
ecxecxBeHHOH cncxeMe; b 3xom cnyaae hx BHAOBbie Ha3BaHna AOJijKHbi Stixt 

H3MeHGHbI. 


nOAPOA HAPLOXYLON KOE H X K 

C e k a h a Oembrae Spach. 

IIhiJibn;eBbie 3 epHa, oxHeceHHbie k ceKnirn Cembrae, xapaKxepH 3 yxoxca 
CAeAyiOIAHMH OCHOBHHMH M0p$0A0rHHeCKHMH npit3HaKaMH ($nr. 32, 1 — 8 ): 
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<Dnr. 32. CxcMaTHHecKoe H3o6paweHHe ochobhhx thiiob muibiieBux 3epeH 
po/ja Pinus, BH^ejieHHtix H3 najieorenoBUX OTJiOHceHHH IlaBJioAapcKoro 
IIpHHpTLimBfl h CeBepHoro ripnapajiBH. 

1, 2— cennim Cembrae; 3, 4— Pinus horaiensis ; 5, 6 — P. sibirica; 7, 8 — P. microsibirica 
sp. nov. (pollen); 9, 10, 11 — ceKgim Strobus; 13 — cenmm Banksia; 14 — cenmm Taeda; 15 , 
16 — cennHaSula; 17 — Pinus minutus sj). nov. (pollen); 18, 19 — ceKUiifl Pseudostrobus, 
i 20 — ceKijim Australes; 21 — cennnn Eupitys; (I, 2, 6, 8, 10, 11, 17, 18, 20 RaHbi b no 
jinpHoii npoennun, ocTajibHue — b Oohobom). 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


1) tcjio ojuiHiicoimaJiLHoii (JopMBi, oHepTaimc b ookoboh npoeKimn okijvt- 
Jioe, OBajitHoc hjih 6jni3Koe k TpaneijHeBHAHOMy; 

2) 3K3ima Tejia ABycJiOHHan, o6a cjioh oubihho OAHHaKOBoii TOJimniiw; ou- 
PaayeT hcho BMpaH^eHHLiii uiht c AocTaTo i nio hgtkoh rpannijeH; 

3 ) HH>Ke lAHTa, na GpiomiioH nacTH Te;ia, oGbihho hcho BLipa^ona ct|>vk- 

Ji) MeniKH npiiKpenjieiiBTK Teny miipoKHMH ocijOBanHHMii h chjibiio cmoiuciili 

K OOKOBBIM CTOpOHaM TGJIfl J 

5) rpeSeHL Ha cnHunoii aacTii Tcna bojihhctbih, y GojiBinnHCTBa 3K3 cmhjih- 
POB hockojibko yTojimaeTca liaa rpaiiHHofi npHKpoiuieHHa mguikob, ofipaava 
Tan na 3 bi b a eMBie «njieHHKH»; 

6) ccTKa na MeuiKax npyrman h neTKaa. 

Pinus cembraeformis sp. nov. (pollen) 

Ta6ji. X, pnc. 8 — 13 
llpenapaT JMs 191 -g- 

I o ji o t h n. IlaBjioAapcKoe npHiipTBiuiBc, Bepxniie ropii30HTBi aei an- 
CKoii cbhtbi (hhjkhhh ojinromeH). 

06maa fljiHHa 3epna okojio 75, HHor«a so 85 ji; wiHHa Tejia ot 45 50 ix 

niHpHHa 45 — 50 n, BucoTa 44 — 48 |x; nmpHHa B03flymHBix MeinKOB 30—35 a 
BHC0Ta HX OT 35 fl0 40 (x; BHC0Ta rpe6HH 1,4— 3 (X. ' 

Teno 3JijiHncoHAajiBHoe, oKpyrjioe, hcckojibko ynjiomeHHoe. OaepTairae 
b Gokoboh HJIII nojiHpHoii npoeKanax OKpyrjio-OBajiBHoe hjih Tpanewie- 
BHflHO-OBajiBHoe. Bo3flymHBie MeniKH — no cpaBHeHHio c tcjiom ;(obojib- 
ho KpynHBie, HHOTfla HecnojiBKO ynjiomeiHiHe. MemKH npHKpenjieiiBi k TOJiy 
IUHpOKHMH 0CH0B3HHHMH H CHJIBHO CMemeHBI K 60KOBBIM CTOpOHaM Tejia 3l{- 
3HH3 Tejia HaCHHHHOH H SojIBHieM HaCTH 60KOBBIX HOBepXHOCTOH flBycjioiiiiaa, 4T0 
oSycjioBjiHBaeT najiHiirc mHTa. KoHTypBi nurra He Bcerfla hcho BBipaatCHBi, H a 
nenoTopBix 3K3eMnjiHpax Kpair mHTa 3aMeTeH b bha© bojihhctoh jihhhh / Ha 
6pK)mHoii Hacra Tejia 3K3Hna OflHOCJioiiHaa. ITpn Ookobom nojio>itciiHH aepna 
xoporno BHfleH HemiipoKHii «BycjioHHBiii nonepeaHoniTpHxoBaTBiH rpcGeiiB paB- 
HOMepHoii mnpHHH no Bceii flJiHHe Tejia. V neKOTopBix 3epoH rpcbeiiB chjibiio 
yTOJimaeTca b oSjiacra npHKpenjieiiiiH B03flym H Bix MeniKOB. IIobcpxhoctb 
CnHHHOH H CoKOBBIX HaCTeii 3epHa (nOBepXHOCTB UIHTa) HMCeT MejIKOoVl OpMa- 
Tvio CKyjiBnTypy. KoHTyp rpoGHH MejiKo^ecTOHHaTBiH hjih poBiiBiii. 

CeTKa MeniKOB neTKaa, y SojiBHiimcTBa 3K3eMnjiapoB xoporno 3aMexnaH. 

B OCHOBHOM CGTHaTOCTB KpynHaH, HO MCJIBHe CeTKII y nHJIBpBI COBpCMeHHBIX 
BHflOB ceKUHH Cembrae. Pa3MepH aaeeK ceTKH yMeiiBniaioTca b lianpaBjicmiH 

K OCHOBaHHIO MeiHKOB. 

no oouihm m 0 p (f k ) ji 0 ih >1 e c k i im HpH3naKaM UBiHBpa Pi riu s' cembraeformis 
BecBMa 6aH3Ka k hbtjibhc coBpeMCHiioro iiajia P. cembra L. OranaaeTcn hcko- 
naeMuii bh^ ot coBpeMeHiioro hockojibko MeHBmen BejiHannoH h Mein>uiHM 
pa3MepoM HHoen B03Aynnn>ix MeniKOB (rpimyn c coaBTopaMH in lilt 
Ta6ji. Ill, <£hf. 20— 22). 

Ot hbijibhbi Pinus cembra L., onncaHHOH BpaTMaiiOM (1943), HCKonaeMaa 
nujibn,a TaK>Ke oraiinaeTCH BejiiiniiHOH. OpATMaH am hbijibijli P. cembra yna- 
3BiBaGT oomyio BCJiHHHHy 3epna ot 84 ao 103 p, x ito 3iiaHHTejibH0 npentjmaeT 
pa3Mepbi nan Pinus cembraeformis , Tan h Pinus cembra L. (recent). 

rio-BHAHMOMy, OTKJIOHeilHH pa3MepOB m>IJII>AbI OTAejlbHHX pa3H0BHAH0CTen 
P. cembra bcjiiikh, a noTOMy BejmHHHa aepHa hc moh^t 6htb npnHHTa 3 a 
ocHOBHoii Mop^ojiorHHCCKHii npH3iiaK npn onpeAejieHHH. 

MejKAy iipoHHM, OpATMaH OTxMenaeT, hto cnjiBHBie KOJieSaHiiH b paaMcpax 
y m>ijiLn,Li P. cembra saMeneHH eme OiopepoM (Furere, 1927), XopManoM (Her- 
mann, 1929) h KaHHOM (Cain, 1940). IlocjieAHHM, no a^hhhm 9pATMaira. 
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OTMenaGT, hto paaMepti nbiJibijbi pasjniHHbix biiaob coceH ohciib chjibho Bapbii- 
pyiOT, ocoGemio bto pesKO BbipajKGHO y HCKOiiaeMon nbuibi^bi. 

M c c t o h a x o >k a e h h o: cm. roJiOTiin. 

P a c u p o c t p a h e h h c: nbiJibija Pinus cembraejormis nmpoKO pac- 
TipOCTpaUCIia B TpGTlinilblX H HCTBCpTHHIIblX OTJIO/KGHHHX EBpOIlCHCKOH H 

A3HaTCKoii nacTeii CCCP. B Ka3axcTaHG n Xlpuapajibe b ociiobhom npnypoMeiia 
k ojmroijeHOBbiM otjiojkghhjtm , AOCTiiraa MaKciiMjMa b iihjkhhx h cpGAHiix 
ropii 30 HTax. B miioijchc nbuibija, 6jni3Kaa no Mop^ononinecKHM npii3HaKaM, 
ynoMHuaexcH kbk Pinus aff . cembrae . 

B nacxonmee BpeMn P. cembra L. pacnpocTpaHGiia b ropax CpeAncH Eb- 
poiibi, b Ajibiiax — ot npiiMopcKHX Ajibii ao HiuKiieii Abctpiiii — n b Kap- 
naTax. 06pa3ycT jicca na cKJionax rop. BecbMa Mopo 3 oycToiiHiiBoc h tgiig- 
jik)6iiboc ^epeBo. 


Pinus aff. koraiensis S i e b. et Zucp. 


Ta6ji. XI, dhc. 1—5 
H 


riponapaTfj JVs 161 


163 x 


06maa AJiirna aepHa ot 87 a o 100 p. ( 3 a peflKHM hckjiiotohhcm — 110 p.); 
AJimia xcjia 55—70 p.; Bbicoxa 37—40 p; nnipima B03Aynnibix mchjkob ot 40 
Ao 50 p, Bbicoxa okojio 40 p; BbicoTa rpcGim okojio 3 p, y ncKOTopbix 3K3 Gmh- 
jiapoB a 0 4 p. 

Tejio ajunmcoH^aJibHoe, necKOJibKO ynnomeimoc. OncpTaime b ookoboii 
npoeKn,mi TpanenAieBiiAHO-OBaJibHOG ($nr. 32, 3 , 4 ). Mgiukii npiiKpenaeiibi 
mnpoKHMii ocHOBaHHHMii no 60KOBHM CTopoHaM Teaa. 9K3HHa TGJia flByCJIoii- 
nan, o6pa3yGT miiT, KOTopbiH 3aKpbiBaGT GoJibmyio nacTb Tejia. JIiiihb iia hc- 
MHorux 3K3GMnjinpax miiT 6ojiec KopoxKHii, ocTaBJiHiomirii cboooahoh bcio 
S piomiiyio nacTb Teaa (xa6a. XI, pnc. 2). ^BycaoimocTb 3K3 hhbi hg Bccr^a 
qeTKo BbipaH^ciia. CKyjibnTypa noBepxHOCTH mnTa 6yrpiiCTaa, a noDTOMy koh- 
xyp rpe6iin mcjikobojihhctbih. Tojimmia rpGorifl OAHHanoBa no Bceii AJiHse 
3a HCKJiioHCHHGM neGoJibnmx ynacTKOB b mgctg npiraponjicinifl B03Aymnbix mgih- 
kob, tag 3K3HHa chhhhoh hbctii yTOJimaeTCH , oopa3yn neSojibimie «njiG T mKii» 
rpeoHHiiaAMemKaMH. Ha HCKOTopbix 3K3CMnjiapax otii yTOJimeiuia o6pa3yioT 
He6oJii>mne CKjiaAKii, paAiianbHO pacxoAHUiHGcn k KpaeBbiM 30iiaM B03Aynmbix 
MemKOB (b MGCTG HX npHKpGnjIGHIIH K TGJiy). 

Bo 3 AynnibiG McniKH hgckojibko ynjioniGiibi n b ookobom upoeKruin iimciot 
oBajibiibiG onepTannH. Mciiikii npnKpenjieHbi k TGJiy hgckojibko cyjKGHiibiMii 
HJTii nmpoKHMH ocHOBaiiHHMH h chjibho pa3ABiniyTbi no OOKaM TGJia. CcxKa 
MGHIKOB HMGGT HHGHKH HepaBHOMGpilOH BCJIHnHlIbl. Ha IIGKOTOpblX 3cpHax 
yAaeTcn o6napy>KiiTb Asoimyio CGTKy : BGpxmoio — Kpynnyio n hhjkhioio — 
MGJIKyiO. EoJIblXIHG pa3MGpbI nblJIblliGBOrO 3Gpna B U.6JI0M II B03AyinnbIX Mem- 
kob OTJinnaioT nbijibuy Pinus aff. koraiensis ot P. cembraejormis . V iieKOTO- 
pbix 3 K 3 GMIIJIHpOB MGIIIKII HGCKOJIBKO CMHTbl II CABHIiyTbl K OpiOIBHOH CTOpOHG, 
ho naiAG Bcero 3to o6i)flciiHeTCH AC(J)opMan;iiCH 3Gpna npn npiiroTOBjiciuin 
npcnapaTa. 

no Mop^ojiornnGCKHM npH3HaKaM nbuibiia P. aff. koraiensis cxoAHa c co- 
BpeMGHIIblM BHAOM KOpCHCKOTO KGApa, HBIJIblia KOTOpOTO OHHCaHa B. n. FpH- 

nyK (in litt.) h M. X. Moiioc30h-Cmojihhoh (1949), OHa hgckojibko otjiii- 
naGTcn ynAomeiiHOii Jodmoh mciukob. M. X. MoHOC30H-GMOJiHHa xapan- 
TGpH3yGT B03AymiibiG mgiukh P. koraiensis KaK npaBHjibHO c^GpoiiAajibiibiG, 
bto o6ycjiOBAHBaeTCH, no ce 3aKJiionGHHio, tcm, hto ohh npHKpcnjinioTca 
K TGJiy Cy>KGHHbIMH OCHOBaHHHMH- 

B. n. TpiinyK c coaBTopaMH, MGmAy npoHHM, oTMGnaeT, hto y HeKOTopbix 
pa3HOBHAHOCTGH nbijibAbi P. koraiensis mgihkh aghctehtgalho npnKpenjimoTCH 
ne pacinHpeHHHMH, a cymeHHHMii OCHOBaHHHMH, ho 3to hbjihgtch cBoero 
pOAa OTKAOHGHHeM IIJIH HCKJHOHGHIieM . HeCKOJIBKO OTJIHHIia HCKOHaGMaH 
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iiHJibma P. aff koraiensis ot coBpeMeimbix biiaob tcm, hto mchikh ee ^ocTa- 
r ora o hgtko oTAeamoxcn ot TCJia, hto tie Bceraa naSjiiOAaeTCfl y nbinbijbi 
eoBpeMeiiHoro BHAa. 

Me ctoh ax offi^GH n e: IlaBnoAapcKoe IIpiiiipTbiiHbe, r. IlaBJio- 

ftap, rjIIIHLI C p aCTIITG JIbHbIM II OCTaTKaMII 113 CaMbIX BepXHHX ropiI30IITOB Herail- 
CKOii CBIITbl (lIMJKlIHH OJJIirOBiOH) . 

P a c n p o c t p a h e h ii e: nbinbija Pinus aff. koraiensis pacnpocTpa- 
licua b OCHOBHOM b oaiiron;eHOBbix oTaomemiax IlaBnoAapcKoro IT p IIH p TblUI b H , 
3airaAHoii CnGiipii, flaabiicro BocTona, b KOHTiineiiTajibHOM oniiroiiene Ce- 
BcpHoro IIpiiapaabH h b OTaomeHiiHX MHOAena ii Mnou;CH-nanoii;OHa 3anaAHoii 
C u on p it n riaBaoAapCKoro npiinpTbrniba. 

B nacT omu.ee BpeMH P. koraiensis L. (nan P. mandshurica R u p r.) 
n 3 BecTiia Jinmb na ^aabiieM Boctokg — b YccypiiiicKOM Kpac, b ropax Maiiba- 
/Kypnii n na ceBepo-BOCTOKe Kopcn. B Hnoniin (^epeBbn ii KycTapiuiKH 
CCCP», 1949) iiBaneTCH oaiiiim ii3 xapaKTcpiibix npeACTaBirreacH Manbrnnyp- 
ckoh 6oTaHiiKo-reorpa$H*recKoii npoBinmitH. 

PacTGT b accoi^napiiH c Picea jezoensis . llpe^noHiiTacT cyxiie, ompbiibie 
MOCTa, cejiiiTCfl no CKnonaM rop h na noBbimemibix Meciax. 

Pinus microsibirica sp. nov. (pollen) 

Taoji. XI, pnc. 6, 7 
llpcnapaTM JV 2 162 , 163 -g-, 164 

T 0 a o t n n: IlaBnoAapcKoe ripniipiumbe, 6 hh 3 r. IlaBnoAapa, aeraH- 
cKue raiiHbi (npenapaT N° 164 ) . 

06maa A-aima aepHa 50 — 60 p; aanHa Teaa 35 — 45 p; BbicoTa Boa^yinnbix 
MemKOB OKoao 30 p, nnipniia onono 30 p; BbicoTa rpe6H a okoho 3 p. 

CTpoemie sepua noAo6no nbiabije Pinus sibirica . Pa3aii l iiie GanaionaeTca 
b Beanaime, Tan nan P . microsibirica 3HaaiiTeabHO Meanae, h b KOiiType xeaa, 
KOTopbia y nHababi Pinus microsibirica BoaHncxbiii, axo ocoSghho xopomo 
aaMeTno, ecan 3epno pacnoaomeHO b CTporo noaapHoii npoenmin. Tim 3epeH, 
iioaoOhlix P. microsibirica , cxeMaTnaecKii iiaoSpameii Ha <|nir. 32, 7, 8. 

M e c t o h a x o m a e h h e: cm. roaoxun. 

P a c n p 0 c t p a 11 e h h e: IlaBnoAapcKoe IIpHiipTbimbe 11 CoBepHoe 
Ilpnapaabe, oaiiroaeH, npeiiMymecTBeHHO cpeAHHH. 

Pinus sibiriciformis sp. nov. (pollen) 

Ta6a. XI, piic. 8 — 10 

3 3 

npenapaTbi JSfs 255 -jr- , 269 -jjr- 

T o a 0 t n n: IlaBnoAapcKoe IIpHiipTbimbe, 03 . KeMiip-Ty3, BTopaa cbh- 
xa KOHTimeHTaabHbix oTaomeHHii, cpeAHiiii oaiiroijeH. 

06maa aaniia 3epna ox 89 ao 100 p; BbicoTa Teaa onono 50 p, aaHHa Teaa 
65 — 70 p, mnpHHa 35—45 p; BbicoTa B03AymHbix MernnoB 35 — 40p, mnpHHa 
onono 45 — 50 p; mnpHHa rpeSna onono 3 p. 

Teao yraoBaTo-aaaHHcoiiAaabHoe, oaepTaHne b Sokoboh npocKAHU Tpa- 
iieaHeBHAHO-OBaabHoe nan oBaabHoe (cm. 6aii3Koe cxeMaTiiaecKoe H3o6pameHHe 
11 a <j>nr. 32, 5, 6 ). Meinim npHKpenacHbi k Teay mapoKiiMH ociioBaHHHMH 
11 necKoabKo pasABimyTbi no 6onaM. rpammbi npiiKpenneHiiH mghikob bh- 
AeaaioTca aeTKO. 9K3Hiia Teaa ABycaofmaa, caon 9K3Hiibi OAimaKOBOH Toa- 
lUHHbi. IIJht Soabmeii aacTbio hmcgt nciiyio rpainmy b Biiae BoauncToii aHiinn. 
Bpioinnan noBepxiiocTb Teaa hmgct hcho Bbipameimyio GyrpiicTo-ToaeaHyio 
CKyabnTypy. noBepxiiocTb miiTa MeaKo5yrpHCTan, nonxyp rpe6HH nencHO- 
MeanoBoaHiicTHH. TpeSeiib HMeeT nonepeaHyio HcaepaoiiHOCTb na o6ohx 
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cjiohx 9K3HHH. V rpeSHH o«HHaKOBan TOJimHHa no Bceii fljiHHe, arnnb y He- 
KOTOPHX 3K3eMnJinpoB rpeSeHb necKonbuo pacnrapneTca Ha Korniax (y Me<rra 
npHKpennemia B03flyiHHbix MemKOB), o6pa3ya Hefionbmne yTOJimeHna. CeT- 
MaTOCTb na BoaflymHHX Meuinax npynHaa n aeTKan. Ctchkii aaeeK ceTKii o6pa- 
30 BaHbl TOJICTbIMH mHypOBHflHblMH BbipOCTaMH. Pa3MepbI HHeeK OflHHaKOBU 
no Bceii noBepxHOCTH MemKOB. 

Ilo BHenmeMy o6nnKy n no ochobhhm coothohighhhm pa3MepoB aneMeHTOB 
aepHa nunbiia P. sibiriciformis non™ TOHwecTBeHHa cobpomchhoh nbinbne 
P sibirica (Rup r). M a y r., KOTopyio HeoAHOKparao onncbiBannB. B. 3a- 
yep (1950), M. X. MoHOCSOH-CMOJiiiHa (1949) n B. n. rpnayn c coaBTo- 

paMH (in litt.). ... . 

Ot BHfla, onncaHnoro B. B. 3ayep, ncKonaeMbiu bh« P. all. sibirica ot- 
nnaaeTCH numb Conbineii BennanHon, hto, no-BHAHMOMy, o6iacHaeTca npn- 
MenCHHeM pa3JiHHHbix MeTOflOB oGpaGoTKH. nunbu;a, onncaHHaa naMn, 
B. n. FpnqyKOM n M. X. Mohoc 30 h-Cmojiiihoh, oSpaSaTbiBanacb aneTnnn- 
pyiomeii CMecbio, a y B. B. 3ayep onncaHa nbuibpa, oopaSoTaHHaa menoabio. 

M e c t o ii a x o h « e h h e: cm. rojioTim. 

PacnpocTpaHeiine: GcBepHoe IlpiiapaJibe, cpe^HHii 3on,eH (hh- 
3bi TacapaHCKoii cbhth); naBnoAapcKoe npnnpTbimbe, hhjkhhh h cpcAHHii 
oJinropeH; cflunnaHO — KoiiTHHeHTanbHHe oraowcHna BepxHero onnron;eHa 
3anaAHoii CnSiipn, Typraa n naBnoAapcKoro npnnpTbimba. 

B ochobhom BHA npnypoaeH k KOHTHneHTaJibnbiM OTJimKeHHHM — necaaHH- 
cthm, rpaBHHHO-necaaHbiM n rpy6oo6aoMoaHbiM. B MopcKiix omoateHnax 

HaXOAKH GABHHHHbl. u r i r , r'D t nr* TTttit 

Pinus sibirica pacnpocTpaHeHa b ceBepo-BOCToaHOii aacTii LLPF (ao bun 

con n ao 68°30’ c. in.), b CeBepHoii MoHronnn, b CaaHax, na AnTae n ypaae. 

Pinus sibirica — rannaHoe pasHHimoe pacTeHne. P. sibirica aBaaeTca 
b HacToamec BpoMa oahhm h 3 Tex AByx bhaob cocen, KOTopbie npiiHHMaioT yaa- 
cthc b pacrirrejibHOM nonpoBe Ka3axcTana. KeApoBaa cocHa («coMbipcbm» 
no-Ka3axcKH) b HacToamee BpeMa b Ka3axcTaHe pacnpocTpaHena orpaHH- 
aeimo n o6Hapya<eHa TonbKO na boctokg, y BepxHeii rpaHnnbi aecHoro noaca 
na AnTae n b Caype, y 03. MapnaKyab (naBaoB, 1947). 

Pa 3 H 0 BHAH 0 CTM 0 Pinus sibiriciformis sp. nov. (pollen) 6onee ApeBHero 
iiponcxoatAeHHH HBaaeTca, no-BHAHMOMy, nunbiia, o6Hapya<eHHaH b pn 
apanbe, b caoax ooneHOBbix raim ropu Tac-ApaH. 

Firms ex gr. 1 P. sibirica (Rup r.) M a y r. 

Ta6a. XI, pnc. 11, 12 
3 h 

IlpenapaT Ns 2 

06man AJiiiHa 3epHa okojio 75 pj bhcotb TGjia okojio 4o^p, nmpHHa okojio 
35 p; BLicoTa B 03 Aymnbix mciiikob okojio 40 p, mHpiraa 30 — 35 p; nrapHHa rpe6- 
HH okojio 3,5 p. 

Tejio yraoBaTo-ajiJiETicoHAajiBHoe. OnepTaHHe b ookoboh npoeKn;H0 Tpa 
ncu;KCBH AHO-OBa JitHoe , B nojmpHOH — 0BajibH0e. 3apoAbmieBaa 6opo3£a 
HCHO BbipaHiGHa. IIoBepxHOCTb mHTa MejiKoSyrop^aTan. rpamma mirra hciio 
B bipanieHa b biiac ToiiKoro BajiHKa no KpaHM ero. BoJibinan x iacTb Tejia rjia^- 
Kan h jiHinena OTpyirrypbi. Mchikh npHKpenjieHbi k Tejiy ninpoKHMH ocho- 
uanHHMH n ciiJibHO pa 3 ABHHyTbi no 5oKaM. CeTKa Ha MeinKax KpynHOHHeii- 
cTaa, HepaBHOMepiiaa. FpcSeHb ABycJioiiHbiH, hhh^iihii cjiou necKOJibKO toji- 
mo BepxHero. OTjmaaeTCH ot nbijibKH P. sibiriciformis 6ojiee tojicthm BHyT- 
pCHIIHM CJIOCM 3K3HHBI B oSjiaCTH HI,HTa, BbITHHyTbIMH no BbICOTe B03AymHLIMH 
MGEHKaMII H MGHblHIIM pa3MGpOM IlblJIbll.GBOrO 3GpHa B KGJIOM. 


1 ex gr. (ex grege) — H3 rpynnu. 
10 Tpyflbi THH, Bun. 6 
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MecTonaxoHCRC h ii e: CoBcpnoc Ftpnapajibc, ropa Tac-Apan, 
TacapaHCKiie i jiiihbi cpeAHero aoi^eHa. ribuibija BcxpencHa b o6meM KOMiuieKce 
TponiiHecKoii $jiopbi c Cedrus , Araucariaccae h MnpxoBbiMii. 

IIo-BHAHMOMy, KToii me rpynne Pinus ex gr. sibirica (R u p r.) M a y r. 
cjie,ayeT oxhgcxh nbi.nbi];eBbie 3epHa, o6Hapy?KeHHbie b aoijeHOBbix oxjioxKeHiinx 
TaK>KC b IIpHapajite, hgckojilko MeHbiimx pa3MepoB 11 xyAHieii coxpaHHOcxn 

(Ta6ji. XI, pnc. 13; xipenapaT «N° 2-^ ). 

06m;axi AJimia 3cpna 96 pt; ajihhb Tejia 57 pt ; Bbicoxa 38 pt; Bbicoxa B03Ayni" 
hlix mcbikob 45 pt, mnpiiHa 40 pt; Bbicoxa rpeGmi 1,5—2 pt. 

TeJio iicnpaBHjiLiio ajijmncoHAajibHoe, necKOJibKo ynjioiucinioc ua crixm- 
HOii noBepxnocTii. OnepxaHiie b Cokobom npoeKijim xpaneimeBixAHO-OBa.rib“ 
xioe, b iiojinpHoii — oBajiBHoe. MeniKii npxiKpcnjieiibi no AnaMexpy hjiii iic- 

CKOJIbKO CyJKGHIIblM OCHOBaHHeM. 

Fpaiinn,a mirra xicho Bbiparaena, iu,iix aaKpbiBaex xgjio ao nojiOBHiibi. Hmjkb 
rpaHHAbi muxa tgjio hmggx xonerayio noBepxHoexb. Cxpynxypa n cnyjibnxypa 
9K3HHbi H3-aa njioxoii coxpaHHOcxH 3epna Bbipa>KeHbi hghcho. 9K3ima n^xixa 
ABycjioiiHaH, ho ABycjiOHHOCXb ec ne BcerAa hcho npocMaxpHBaexcn. Cexna 
MernKOB iieficnaxi, hhchkii cgxkh Kpyrmbie, cxeHKn hhghkii HHOrAa npcptiBH- 
cxbie. 

MecTOHaxojKAeHHe: CcBepHoe IIpHapajibe, ropa Tac-ApaH, xa- 
capaHCKHe aoiieHOBue rnmibi. 

P a c n p o c x p a h e h h e: noAoSnan nbuibija, KpoMc aoAcnoBbix 
oxjio>KeHHH b ripixapajibo, oxMCBeHa aBxopoM b nxi>KxieM ii cpeAHCM najieoACHC 
B rioBOJIJKbe. 


Pinus protocembra sp. nov. (pollen) 

Ta6ji. XII, pnc. 1, 2 

PI 

IIpenapaT N° 191 

F ojioxnn: IlaBJXOAapcKoe IIpHirpxbiinbe, 6 jth 3 r. FtaBjiOAapa, ckb. 1, 
Bepxn BcrancKHX i jihii (Bepxime ropH30HXH HiixKHero ojixiron,ena). 

Ilbijibiia, noAo6Haa P. protocembra , H3BecxHa no cjieAyiomHM jinxcpaxyp- 

HblM ABIIIIblM: 

1935. Pinus Ilaploxylon Typ. R u d o 1 p h. Microfloristische. Untersuchung tertiarer 
Ablagerungen im Nordlichen Bohmen, Taf. IX, Fig. 1. 

1940. Picea Thiergart. Die Mikropalaontologie als Pollenanalyse im Dienst der 
Braunkohlenforscbung, Taf, IV, Fig. 13. 

OSmaH fljiHHa 3epHa ot 80 ho 100 [x; AHHHa Tejia 60 |x, nrapima 50 |x, 
BbicoTa 50 (x; BBicoTa B03nyniHHX MeniKOB okojio 40 jx, nmpiiHa 50 — 55 ;x; bh- 
coxa rpe6HH okojio 3 pt. (HHorAa ao 5 pt). 

©opMa 3epna, BKjnonaH h Tejio h MeniKii, ajuiuncoHAajibHaH; b onepxaHHn — 
npaBHJibHbin 3JijiHnc. OopMa xejia OKpyrjio-oBajibHan; onepxaHne: b nojinpHon 
npoeniiiiiH — npaBHJibHLiii ajijmnc, a b 6okoboh — yrjioBaxo-OBaJibHoe. Meni- 
kh HMeiox (£opMy npaBHjibHbix nojiymapiiH, HacanseHHbix Ha 6okobhg nacxiT 
xejia no SojibmcMy AnaMexpy. IToAoOHbie nbuibAGBbie 3epna npii6jm>KaioxcH 
k xnny, H3o6pa>KGxiHOMy ua $nr. 32, 7, 2 . 

9K3Hiia ofaieKaex Bee xejio. FpaHHit miiTa hc bhaho. Tojimnna 3 K 3 HHM paB- 
noMGpHa no Bccii noBepxHoexH xejia; ABycjioimocxb oGHapyjKHBaexcfl peAKO- 
KoHxyp TGJia mgjikobojihhcxlih, HixorAa poBHHii. 

9K3iiHa mghikob njioxiiaH ii xojicxaxx , b noiiepGBiiOH npoGKijiiH Kpaa ec o6~ 
napy>KiiBaiox HCHepHeHiiocxb. CcTKa mghikob oneHL MCJiKaa ii paBiioMcpHan. 
BejxnqHiia nnccix cgtihi saMCxiio yMGiibmaexcxi, ncpexoAH b hghciiotohctohm 
pucynoK no HanpaBjiCHiiio k BiiyxpcHiicii nacxn mghikob. 
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M o c t o ii a x o Hi A e h h e: cm. rojumm. 

V a c xi p o c t p a ii c h ii c: IlaBjioAapcKoe ITpimpTMintc, mcji — cpeA- 
HHii ojnironeii; 3anaAHaa CiiGnpb, CeBepnoc npnapajibe, bough — - cpcjuwn 
ojmroucii; J\ou h Hum huh Bojira, oaiiron,CH — mhou.ch; CcBcpiiHii KaBKas, 
Ynpainia, 3ananna>i rcpMainm, mhohch. IIpcACTaBHTGJib pacTiiTejibiiocTH 
Kccpo^iiJibiioro oSjiriKa. IIohbjichiio ii pacupocTpaiiCHiie BH^a cBfiaaiio c ne- 
KoxopbiM ocymenHCM h noxoJioAaHHCM KjniMaxa b najieoreHe. B njmoncne 
BCTpC'iaCTCfl B BII^C C^HHIIHHHX 3Gpen. B coBpeMeimoii <|)Jiope aHaJIOrOB HOT. 

flo pimy Mop^ojioriiHCCKiix npnaiiaKOB mohciio AonycTHTb, n to nbijibna 
OnHCailllOH (f)OpMLI OTHOCHTCH K paCTCIIIlJIM, KOTOpbie GbIJIH npapOaHTCJIHMH 
coBpcMemioii Pinus cembra. IlHjn>n;a, unii3KaH no ({jopMe, ho ropasAO xyAineii 

COXpailHOCTH, BCTpenaCTCH B KOlITHIIGHTaJIbHHX OTJIOHieHHHX HCTBCpTOli CBH- 
TU B IlaBJIOAapCKOM IIpHHpTblHIbC. OmiCaHHC ec npHBOAHTCH IIH3KC. 

Pinus ex gr. protocembra 
TaGa. XI!, pm*. 3 

Goman AJiima 3cpHa 60 — 75 p.; Hiiipinia TCJia 40 — 45 p: Bbicoxa Boa^yniHbix 
mchikob okojio 40 y. (iiHorAa 35 jx), Hinpima 40—45 [± (nnoraa ao 50 p); rpe- 
Gciib iic oonapyjKCH. OopMa Bcero 3epna b nojmpHoii npoeiiijHH iipnGjm- 
HiacTCH k ojumncoH^aJibHoii; OHCpiaiinc — iiohth iipaBiijibubiH OBan. Mem- 
kh hmciot ceTKy, no no Bccr^a He ho BHpaHicmiyio. B ocTaJibiioM ntuibiia 
C)jiH 3 Ka no $opMe n one p t a hhhm k rn>ijibii;e Pinus protocembra. 

y neKOTopbix 3K3CMnjmpoB ceTKa na Mernnax ncHcuasi h imoraa upoHiui- 
pycTCH b bhao iiiTpiixoBaxoro pncynKa. 

M e c t o ii a x o Hi a e h h e: IlaBjioAapcKoe ripiiupTunibC, 03. KeMiip- 
Tya, necnano-rpaBHHHbie ouioHicmifl neTBepion cbiitbi koiith neiiTa ji bhofo 
ojinron,ena. 

P a c ii p o c t p a ii e h n e: bha ninpoKO pacnpocTpanen b KOHTHHeiiTajib- 
Ilbix OTJIOHiGHHHX OT CpeAHerO MCJia AO njIHOHieHa A3HaTCIiOH H 0 C 06 eHII 0 Eb- 
poneiicKOH nacTii CCCP. OGbihiio 3tot bha nbuibijbi cocen b cnucKax HCKonaef- 
mmx nbijibiibi n enop o6o3HanaeTCH nan Pinus Haploxylon. 

C e k a ii si S t r o b u s S h a w. 

IIbuibii;a, OTiieceiiHaa k cgkaiih Strobus, hmggt czieAyiomne ocooemiocTH 
(cxeMainnecKoe ii3o6paHieHHe nbijibn;bi 3tofo Tnna AaHO Ha <|>hi\ 32, 9 — 12 ): 

1) tcjio yrji0BaT0-3JijiHHC0HAanbH0e e TpaneAHGBHAiio-OBajibHbiM onepTa- 
iineM b ookoboh npoeiiAHH h c yrjiOBaTO-OKpyrjibiM — b nojinpHoii; 

2) 3apoABinieBaH 6opo3Aa Bup&Hccua Hemmo; 

3) B03AyniHbie MeniKH npnKpenjieHbi k Teny cyHienHbiM ocHOBaiiMeM n cmb- 
meiibi k GpioiuHOH cTopoHe TCJia; 

4) 3K3Hiia TCJia ABycjiOHiiaa; ih,iit b 6 o ji bmiiH c tbc cjiynaeB hmgct aoboabh,o 
hctkhc rpanHAbi; 

5) rpeoeiib oohhho bojihhctlih, RBycnoHiiuif; HimiHiiii (BiiyTpeHHHii) cjioii 
3Ha l iHTejibiio Toiibine BHeiHHero; 

6) na GpioniHOH nacTH Tejia, cboooahoh ot niHTa, Sojimdch nacTbio 3a- 
MGTiia cTpyiiTypa; 

7) cctkb na BOBAymiibix MeuiKax Henan h noTKap. 

Pinus strobiformis sp. nov. (pollen) 

Ta6:i. XI T, puc. 4—8 

H 3 f 3jr 

IIpenapaTM X® 170 -jr- , 161 — 163 -g- n 1 ^ 

l 1 o ji o t n n: IlaBJioAapcKoe ITpinipTbimbe, noc. HapaMoiiOBKa, ckb. 1, 
rjimibi e pacTiiTOJibiibiMii ocTaiKaMM, BepxiiHii mcji (npenapaT 170 ). 
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Ilbuibita, HMeioman Mop^iojiorHHecKoe cxojfCTBO, H3BecTHan no jimepaTyp- 

IfHM AaHHbIM: 


1933. Pinus strobipitesW odchouse. Tertiary pollen. The oil shales of the eocene 
Green River formation, p. 485, fig*. 7. 

OGman ajiima 3epna 75—90 p; fljiHHa Tena 47— 55p, BHcoTa 30— 40 p; 
mnpHHa B03flyniHbix mcuikob okojio 30 p, Bbicoia 30—45 p; BucoTa rpcGHfl 
OKOJIO 3 p. 

Tgjio 3JijinncoiiAaJii>Hoii (JiopMbi, ou6pTanHC b 6okoboh npocKijiiii OBajiu- 
noe hjih Tpanei^HeBii/iiHO-OBajibHOC. 

3K3iina Tejia ABycnoimaa, oopa3yex ih;ht na Cojilhigh noBcpxHOCTit TCJia. 
Ha cmiHHoii Hacxii TonmHHa miiTa SHaaiiTCJibHO 6ojibnic, hcm Ha Cokobbix. 
J H 1IT necKOJibKo HaBucaGT naA B03AyniHtiMH MemnaMH b MecTe npHKpenjieiiHH 
hx k TCJiy h o6pa3yeT HepaBHOMepHue cKJiaaKH. TpeGeHB ABy cjiohhbih , hc- 
ckojilko pacmapacTca b oGjiacm upHKpeiijiCHiia mghikob. rioBepxHocTb hui- 
Ta MOJiKoCyropaaiaa. Hi-ince mnTa noBcpxnocxb TCJia iieacHoSyropaaTaa. 
K oirry p xcaa mcjikobojihiictbih, Ha ookobbix aacxax bojihhcxoctb nepexoAiix 
b ^ecxonaaxocxb, KOHxyp rpooHfl bojihiicxlih. 

Bo3AymHbie MeniKii cijicpoHAajibiibic, lipiiKpciijiCHH k xejiy cyjKcmibiMH 
ocHOBaiiHHMH, iicckojibko CMGmeHbi na 6pioiHHyio cxopoHy. CexKa H a MCinnax 
MejiKaa, paBHOMepnaa, aexKaa. Hhciikh cexKit HMeiox OKpyrjio-yrjioBaxbic 
oaepxaiiHa. 

OciioBHbie AwariiocxMaocKiie npHSiiaKH onircbiBaeMOH nbuibitbi coBnaAaiox 
c iipii3HaKaMii Pinus strobus L., iipiibcachhlimh b pa6oTe B. n. FpHuyKa 
c coaBxopaMH. nLijim;a cobpgmghiioh P. strobus neoAHOKpaxHO MHKpotjioTo- 
rpaijaipOBanacb h Miionie chhmkh iiohth xo>KAecTBCHHbi c Miinpo^oxorpa- 
4>iihmm HCKonaeMLix biiaob oahohmghiioh ceKAim. nujibija P. strobus xa- 
])aKxepHa xeivi, axo bcc ociiobhhg Mop^ojioniaGCKHc npH 3 HaKH, npiiHaxbiG 
AJia nbLTLAbi cckhiih Strobus y hgg ciijibho CMaraeHbi n Bbipa>KCHbi cjiabcc, 
aeM y ocxajibiibix bhaob (P. exelsa , P . ayacahuite , P. peuce h Ap.)- CpoAH 
UblJIblJCBblX 3Cpen COBpGMeilHOH P. StrobllS MHOXO pa3HOBHAHOCXCH, KOXOpbie 
npn 6erjiOM npocMoxpe Moryx 6bixb jierKo npHiiaxu 3a KpynHyio nmibijy 
P. silvestris. IIoaxoMy lipn onpeAGJiGHiiH iicKonaGMoro Maxepnajia cjiGAycx 
oxHOCHXbca apGSBbiaaHHO BHiiMaxGJibHO k 3aMepy Bcex ochobhhx qjigmghxob 
acpua, a xaiOKe TmaxojibHO paccMoxpexb cnoco6 npaKponjiGHiia B03AyniHbix 
mghikob h xapanxep cxpyKxypbi in;iixa h rpcGna. Kan H 3 BecxHO, max h rpobcHB 
y nbuibitbi P . silvestris . BupaHcenbi cjia6o, a mchikh npiiKpenjieHbi na 6oko- 
bbix aacxax xejia. 3th npn3HaKH oxjinaaioxca ox nbuimbi P. strobus . KpoMe 
xoro, HOCMOxpa na to, hto nbuibica P. strobus HBjiaeTca Han6ojieG mgjikoh ({>op- 
Moii »3 cgkahii Strobus, ace me BCjiHUHHa gg 3HaanTGJibno npGBbiniaGT bgjih- 
airny nanoojiGe KpynHbix HbijibitOBbix 3epGH P. silvestris . 

M e c t o h a x o jk a e h ii e: cm. rojiOTim. 

P a c n p o c t p a ii e ii h g: nbiJibija Pinus strobijormis BCTpGaaGTca 
b ochobhom b oxjio>KGHnax BopxHGro Mejia h b naJieoreHG iora A3HaTCKoii h 
EB ponGHCKOH aacTH CCCP, a Tamme b ojiHroitGHC CcBepHOH Amgphkh. ITpe- 
Kpacnoii coxpaiiHOCTH ribuibica . P. strobiformis BCTpcuacTca b npnapajibe (Tac- 
ApaH, xacapaiicKne rjiHim, cpeAHHii 3 oii;gh) ii b KOHTHHGHTajibHLix aoitCHOBbix 
otjiokghhhx mgctopo>kaghhh AiHy-TacxLi (boctohhhh 6opT TypraHCKoro npo- 
1116a). B 6ojice blicokhx ropii 30 Hxax TpcTiianbix otjio>K6hhh Pinus stro- 
biformis cMciiaexca nbuibitoii P. aff. strobus , KOTopaa npoAOJiacaGT BCTpGaaTb- 
ca BnjIOTb AO HH/KHGHGTBepTHHHblX OTJIOHCGHHH. 

B HacxoaiAGG BpGMa P. strobus L. (BGHMyTOBa cocHa) pacTGT b CGBepnoii 
Amgphkg, b MaHiiToSe (KaHaAa), b CeBGpHOii HaAHaHe, Hjijihhohcc, ua 
o. Hbio^ayHAJiGHA, baojib AnnaJiaacKHx Ajiun. IIo AaHHLiM B. II. MaaccBa 
(1940), P. strobus o6pa3yoT jieca npGHMymecTBGHHO Ha nGCHanoii hjih 11 a 
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cBeHterjiHHHCToii noaBe. J^epeBo 6 ohtch 3acyx h name pacieT b 30Hax co 
cpaBHHTeJILHO yMepeHHHMH KJIHMaTH^eCKHMII yCJIOBHHMH. 

Pinus peuceformis sp. nov. (pollen) 

Ta6a. XII, pnc. 9 — 12 
. 3a 
IIpenapaT JNs 1 -g- 

T o a o t n n: CeBepHoe Ilpnapame, Tac-Apan, rannbi Mopcnoro cpeA~ 
iiero 3on;eHa. 

05man AJiHHa 3epna 70 — 90 p; blicotb Teaa 40 — 50 p, innpnHa45 — 50 p; 
iunpHna B 03 AymiiLix MeniKOB ot 40 ao 45 p, BbicoTa 35 — 40 p; nmpiiHa rpe6Hfl 
ot 3 — 4 p. 

OopMa Tejia — 6jin3Kaa k anaHncoHAaabHOH, b peAKHx cayaaax HecKoab- 
ko BHTflHyTan. OaepTaHHe b 6okoboh npoeKAHH TpaneAHeBiiAHO-OBaabHOe , 
b nojiapHOM — OKpyrjio-oBajibHoe ((fair. 32, 11 , 12 ). 

MeuiKii c^epoiTAajibHBie, npHKpenaeHbi k Teay cyjKeHHbiMii ocHOBanHHMn 
h HecKoabKo cMeiAeHbi na Gpionmyio cTopoHy Teaa. Y HeKOTopux 3K3eMnaapoB 
npn noaapHOM noao>KeHHH 3epHa C03Aa0TCH BneaaTneiine, hto MemKH npn- 
KpenaeHbi k Teay nrapoKHM ocHOBaHHeM. 9K3HHa Teaa ABycaoiman h Ha ooab- 
meii noBepxHOCTH ero o6pa3yeT laht, KOTopbrii na cnHimoii aacTH HecnoabKo 
yToamaeTCH. FpaHHAa mnTa HeacHan. Fpe6eHb ABycaoimbiii, hhjkhhh caon 
TOHbme BepxHero. IloBepxHocTb Teaa b oSaacra mHTa cnabHO 6yrpHCTan, hto 
oGycaoBaHBaeT BoanHCTbiii kohtvp rpeSHH. Ha chhhhoh aacTii 3epHa KOHTyp 
rpe6na H3 BoaHHCToro CTaHOBiiTCH npaBHabHO^ecTOHaaTHM. Ceraa Ha Mern- 
Kax rycTaa, HeKpynHan, c onpyrabiMH aaeiiKaMH, pa3Mepbi KOTopbix 3Haaii- 
TeabHO yMeiibmaiOTCH k ocuoBaHHio mghikob. 

nbiabHia H3 repGapHoro c6opa ( Pinus pence G r 1 s.) oniicana coTpyAHHKa- 
mh riiAponpoeKTa (in litt.). no oaepTaHHio n apyniM MoptjjoaorHaecKHM npn- 
3HanaM iicKonaeMaa nbiabija, oTucceHHaH k BHAy Pinus peuce , nMeeT OoAbiiioe 
cxoactbo c coBpeMeHHHMH npeACTaBHTeaHMii 3Toro BHAa. HcKonaeMbin bha 
oTaiiaaeTCH ot coBpcMeHHoro 5oabmen BeanaiiHOH mcdikob. HenoTopbie 3K- 
aeMnaapbi no OTHOciiTeabHO 6oabiuoH BeanaHHe B03AyniHbix mghikob cxoahh 
c nbiabAOH coBpeMeHHoii Pinus taeda L. CaeAyeT otmcthtb, hto cpeAH nbiabn.H 
coBpeMGHHoii P. peuce tbiokc BCTpenaiOTCH pasiioBHAHOcra c KpynHbiMH B03- 
AyiniibiMii MemKaMu, kotophc n iimgiot HanSoabmcc cxoactbo c nbiabnoti 
P . peuceformis. 

M e c t o ii a x o /K a e h n c: cm. roaoTim. 

P a c n p o c t p a h c h n e: bha AOBoabHO ninpoKo pacnpocTpaHGii no 
BepTHKaan. HepBbic 3K3CMiumpbi P. peuceformis BCTpeaeHbi aBTopoM noA 
r. naBaoAapoM, b rainiax c pacTHTcabHbiMH ocTaTKaMH, othochmhx K. B. Hh- 
KII(J)OpOBOH K BGpXHGMy MOaV (Ta6a. XII, pHC. 9). B TOM ?Ke paiiOHe 3TOT BHA 
BCTpeaen b hhjkhhx ropH30HTax aeraHCKiix rami (Ta6a. XII, puc. 10) h, Ha- 
kohgh;, tot >kc bha, c HecnoabKo 6oaee OTTHHyTbiMH k oproniHoii cTopoHe Te- 
aa B03AyiHHHMH MemnaMH, OTMcaeH neoAHOKpaTiio b BepxHiix ropii30HTax 
aeraHCKHx rann h b KOHTHHCiiTaabHbix OTaojKeinmx cpcAHero h BepxHero 
oanroAena. IIccaeAOBaiiHH npiiapaabcnoro naaeoreHa necKoabKO pacninpuaH 
rpaHHAbi pacnpocTpaHGHHH 3Toro BHAa b ninpoTHOM OTHomeunn — npenpac- 
Hoii coxpaiuiocTH nbiabina P. peuceformis naiiAeHa b TacapaHCKiix raHHax 
(cpeAHiiii 30ACH A. JI. Hnninna). Hbiabija onHcaimoro BHAa oTMGaena b (Jmo- 
pHCTHHGCKiix KOMnaeKcax oanroAeHa CeBepnoro KaBKaaa, Hmiaiero ,H,OHa, 
npna30BbH, YnpaiiHLi h onncana aBTopoM H3 oanroAeii-MHorjeHOBbix yraen 
nacenoBCKoro napbepa BopoHe^KCKoii o6a. Pha aBTopoB bha noA Ha 3 BaHHeM 
Pinus sp. ynoMHHaioT b cocTaBe cnopoBo-nbiabn;eBbix cneKTpoB oanrou;eH-MH- 
on;eHa T epMaHHH. 

B HacTonmee BpeMH P. peuce , nan pyMeaHHCKan cocHa, pacieT Ha ropax 
BaanaHCKoro n-sa, na BbicoTe 750 — 2200 m HaA ypoBHGM Mopn, o6pa3yn aeca 
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r P. cxelsa , Abies alba h j P inas silvesiris . CaiixaeTCH bhhocjihboh nopoAoii b 

IxAIIMaTO CpOAUHX IHIipOT. 

Finns exelsaeformis sp. nov. (pollon) 

Tao.r. XIII, pm*. 1 — 3 
H 

JIpeuapaT X 2 2o8 ~jv- 

F o ji o t it n: llaBJioAapcKoo llpimpTHiiibe, 03. KeMiip-Tya, lvmiibi c pa- 

CTHTCJIbllhlMlI OCTaTKaMlI BTOpoii CBHTbl KOllTIIHCHXariBHOrO OJIIirOII,CHa (cpCA“ 

unit ojinroncH). 

Ubijibija , uJiM3Ka>i l l o Mop(|>o;iori[BCCKiiM npiianaKaM, H3BCCTiiaH u jimtc- 
paxype: 


-1953. Pirns nralica B o ;i x o b ii t n h a. ChiupoBO-iiLiribucBaH x a pa kt c pii c t m Ka mcviobblx 
OT; io/KCJinii JiCHTpajn»HJ.ix o6.?iar.reii CCCP, ctj). 83, Tao;r. XII, (pur. 12 n 13. 

t 

Oomaa Ajmi-ia aepua 87 — 95 p; luiipima xejia okojio 50 p, AJinna xejia oko-tio 
60 p, Bbicoxa 50 — 55 p; mnpima B03AyniHbix mgihkob 55 — 57 p, Bbicoxa 46 — 
52 p; mnpima rpcona 3,6 — 5,4 p. 

0opMa xea a uaiiBKa k ctpepoiiAaaBiioii hjih aaaiincoiiAaabiiow. Oae praiine 
p GoKOBoii iipocKiuiJL oiipyrjioe hjih oKpyrao-xpeyroabHoe (na (pur. 31, 
9 ii 10 iipiiBeACHM UJIH3KH0 cxeMaTiiaecKiie H3o6pa>Keiiiin lioAooiioii libuib- 
IIH). 

Memiai ctpepoM^aaLiibie, iipiiKpcnaeusi k xeay necKOJiLKo cy>KCHBHMii 
ociiOBaiiHHMii h HCMiioro cabmhvxh k Gpiomiioii cxopouc ei’O. 3apoABnne- 
Baa 6opo3Aa lieacHO Bbipamena. 3K3ima xejia ABycaoiinaa, BHemmiii caoii 3iia- 
HMTeabiio xojime BHyrpeHiiero. YTOJimeinibiii caoii 3K3iiHbi na cmiHiioii ii 6o- 
kobmx aacTax aepua oGpasyex mux. Fpaiiima miixa npeAcxaBaaexca b BH^e 
pojimicxoii jihhhh 6c3 KaKoro-Jinoo yxojimenHH. V GoabnimicxBa 3epcH mux 
Iicckojibko iiaBiicaex na a MeniKaMH, oopa3ya c^ecTOHaaTbiii Kpaii. 3 to xopomo 
HaGjnoAaexcH npn nojiapnoM nojiOHieinni iibuibu;eBoi o aepHa. 

FIoBcpxHOCTb iAHTa Kpyiino6yropaaTaH , coopaHHaa b MopmiiHonoAooHbie 
CKaaAKH, aTo ocoSemio peano Bbipanseiio ua nepH^epniiHbix yaaernax ciihii- 
Hoii aacxii sepHa. 

Fpeoeiib umpoKHH, c k p y i m o $ e c t o h a a x bi m KOHxypoM. 

3K3iina Gpionmoii aacTit xejia HMeex m e a k o 3 c p a a c x y 10 cxpyKTypy, bcjica- 
ctbiic aero pncyiiOK oxoii aacTii aepna MoaKoxoaeaiibiii. 

3K3Mua B03AyiHHHx MemKOB caao/KCiia actio BupaaieiiiiOH coraaxoii cxpyK- 
xypoii. HaeiiKM cctkii Bbixaayxbi no bhcoto xumiikob. HaeiiKii Kpynabie (ao 5 pt), 
no no nanpaBJieHHio k Mccxy iipiiKpeiuiCHiiH mcihkob pa3Mepbi aacen vmchl- 
maioTca a liocxeneimo cexaaTocxb licpexoAnx b neacaoToaeaHHii pncyiiOK. Ha 
Gpiomiioii lioBepxHOCXH MemKOB cexKa oonee aexKaa, aeM aa ciimimiom. 

Bo3Ayuiiibie MGiHKif b MGcxo npiiKpejuiOHiia k Teay o6pa3yiox paAnaabiio 
pacxoAamneca cKJiaAKii, Koxopbic npoimiipyioTca b bhag Koiiycooopaaiibix 
xa/KOii . 

OnHcaHHbiii bha HMeer Gojibnioe cxoactbo c iiMabAOM hbihc >KiiBymero bii- 
Aa Pinusexelsa , a TaK>Ke ncKOTopoe cxoactbo c P. aralica B o 1 c h. ii3 Bopxiie- 
MeaoBbix oTjiomeHiiii Hpiiapaaba. Or iiocaeAnero bhah oTaiiaaexca necKoab- 
ko 6oabiHHMii pa3MepaMH ii 6oaee acuo Bbipa^Keimofi rpanimeii miixa, a xan- 
mv SoabinHMH pa3MepaMn B03AyiHiibix MeniKOB. 

M e c t o h a x o )K a e h ii c: cm. rojioTim. 

PacnpocTpanoHiic: bha HMeex anaanxeabiioe BepxiiKajibnoe h 
mapoTHoe pacnpocTpaiieHne. BcTpeaaerca b A3iiaxcKOM h EBponeiicKoii aa- 
ctii CCCP — ot Bepxiiero Mejia ao ojmron;eHa BKaioanxeabHO, ynoMHiiaeTca 
b oaiiroii:eHe repMaHHii. B IlaBaoAapcKOM npiriipTbinibe Bcxpeaaexca ot hiok- 
aero oanroAGHa ao cpcAHero, tag ocoSeimo uinpoKo pa3Bnxa b oTjioaseHHflx 
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RToponcBimi. B CeBepHOM IIpiiapajibG cnopaAnnccKH BCTpeuaercH ot Bepx- 
iioro aomena a o iihsob cpcAHero ojinroijGHa. 

CoBpeMeHiioc pacnpocxpaHeinie Pinus exelsa W a 1 1. orpamiHUBaeTCH 
FHMajiaHMB, OT MHAa ao Byiana, rAe oSpasyeT BHCOKoropime Jicca. Pac- 
tot b cooCmecTBe c Cedrus deodara , Pinus longifolia h ApyrxiMii BHAaMii. 

11 pOAnOHHTaCT BJia>KIIMG MGCTa o 6 HTaHHH H 60 HTCH OTKphlTLIX H CyXIIX 
MGCT. 


I*inus ex gr. exelsa Wall. 

Ta6ji. XIII, pnc. 4, 5 
H 

npenapaT N° 259 -g- 

IICOAUOKpaTlIO Iipu aHaaHTHHCCKOH paGoTG BCTpGBaGTCH (f)OpMa, 6jIH3Kaa 
K oimcaiiiioii Pinus aff. exelsa W all., no oTjnmaiomaflcn ot nee paaMepa- 
jviu acpixa h B 03 AynniMX mguikob, a tbkjkg 6ojigg apKO BLipa>KGHiioii CKyjibn- 
Typofi lAMTa. llo aHajiornii 011 a otoka^ctbjihgtch c P. exelsa W all. 
OAHaKO yKa3aHHHe bkihig pa3JiiiHMH, a TaKwe xyAinan, ugm y iipGAfciAy- 
mcro BHAa, COXpaHIIOCTb IIG n03B0JIHI0T npOBGCTH nojllioro 0T02KACCTBJI6- 
linn HX. 

06man A^na acpua hc npeBHinaeT 85 [x; nmpmia TGJia oU— oO [x; BbicoTa 
B 03 AyaiHbix mgiiikob okojio 35 [x; niiipHiia rpoSHa 3 5 fx. 

BecbMa cBOGo6pa3HMG A^fl Aaimoro BiiAa B03flymHHC mguikh npiiKpGnjiG- 
hm ciuibHO cyHienHbiM ocuosaHHeM k SpioniHoii nacTii TGJia c He3naHHTejib- 
HblM CMG 1 UGHHGM Ha 5oKa. HoCJieAHGG HGCKOJIbKO c6jIHHCaeT $0f)My C HHJIfcUOH 

Pinus cgkhiih Banksia. TpeGGHb A^ycnoniibiH, bhohihiih cjioii 3 HaHiiTGjibHO 
tojiuxg BiiyTpGHHero. rpaHHii;a m,HTa BLipajKeHa nencHO. noBGpxHOCTHtiii cjioh 
3K3HHH miiTa o6pa3yex KpynHoSyrpncTyio CKyjibni’ypy, KOTopaa o6ycJiOBjm- 
BaeT (|)ecTOHHaTyio jthhiho oHepTaHHH Tejia. CeiKa B03AyniHbix MeinKOB bh- 
paweHa hchciio. Ha HeKOTopux 3K3eMn:mpax oHa iiohth He onpeAGJiHMa 
h npoimiipyetcH b beta© HepaBHOMepHO TOHeaiioro pncyHKa. Ha TaKnx 
3 K 3 GMIIJIHpaX CGTKa lIHOTAa o6pa30Baiia IlpGpHBHCTHMII IIJIII TOHGHHblMIl yTOJI 
meiiHHMH. B oTJiiiHiie ot nbiJibuLi P . aff. exelsa, KaMGpbi B03AynniLix mgiiikob 
ciuibiio cmhtbi min o6pa3yioT cKJiaAKH, paAiianbHO pacxoABiAiiGCH ot rpaiiH- 
Ilbl c TeJIOM. 

HGKOTOpbIC 3 K 3 CMIIJIfipbI nbUIbHeBBIX 3GpGH P. 6X gT. CXelsa no BIieiH“ 
HGMy o6jiiiKy HGCKOJIbKO nanoMHiiaioT nmibny P* nigraeformis B o 1 c h. 
hjih Odemosaccus nigraeformis Naum. Cxoactbo sto o6ycjiOBJiHBaeTCH Ha- 
.TuiHiieM CKJiaAOK na B 03 Aynuibix MeiUKax. B to >Ke BpGMH iiamn 3 K 3 eMnJiHpbi 
OTjinnaioTCH ot Odemosaccus nigraeformis KpynubiMH 6yropKaMH Ha iuhtg h, 
KaK CJICACTBHG 3TOTO, — KpynHO^GCTOHHaTLIM KOIITypOM TGJia. 

MGCTOHaxojKflOHHe: IlaBJioAapcKOG npnnpTbimbe, 03. KeMiip- 
Ty3, o6h. 6, BepxHeojmroAGHOBtie nGCHano-rpaBiiiiHbie cjioh HGTBepToii cbh- 

Tbl KOIITHHeilTaJIbHUX OTJIO>KGHHH. 


C e k a h h P a r a c e in b r a e K o e h n e (?) 

flan nujibqu, oTHeceHHoii k ceKijHH Paracembrae, xapaKTepHo 
yrjioBaTO-ajiJinncoHAa.ibHoe Tejio c poMSonAaJibHO-OKpyrjibiM oHepxanHeM 
b nojiHpHoii npoeKAHH. MeniKH npyiraue, oKpyrjiue, HecKOJibKO yraoBaTue 
b oaepTaHHH; npiiKpenjieHH k Teny ranpoKHMH ocHOBaHHHMH . KaMepu B03- 
AymHbix MeniKOB ennbHO HaABHHyTMHa Teno. B HCKonaeMOM coctohhhh BCTpe- 
hch TOJibKO oakh BiiA H3 ceKAHH Paracembrae b MejioBHx oraoweHHHx. 
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1* intis gerardianaeformis sp. nov. (pollen) 

Ta6ji. XIII, pnc. 6 

PI 

IIpenapaT Ns 170 -g* 

r o ji o t h ii : IlaBJioAapcKoe IIpHHpTbimbe, 6 jih 3 r. IlaBjioAapa, ckb. 1, 
ropii30HT noArjiayKOHHTOBLix cjiioahctbix tjihh (Meji — najieoijeH). 

06maa Rim Ha 3epHa 75—92 p; ninpHiia 40 — 55 [x; ninpima B03AyuiHHx Mem- 
kob 50 — 60 [x, BLicoxa ao 50 |x. 

Tejio HenpaBH^fcHO-ajiJiHncoHAaJibHOH $opMbi, c poMSoBHAHO-oKpyrjibiM 
onepTaHneM npn nojmpHOM nojioJKeHHH 3epna. 3K3HHa ABycjioiraaa, c 3ep- 
hhctoh CTpyKTypoii h MejiKoSyropnaToii CKyjibnTypoH. IIJht noKptiBaeT cmni- 
Hyio uacTb Tejia. KoHTyp Tena bojihhcthh hjih rjiaAKHH. MeniKH ninpoKHe, 
HecKOJibKo ynjiomeHHtie, b nojiapHoii npoeKAHii HMeioT yraoBaTue ouepTa- 
HHH, npHKpenJieHM K Tejiy IHHpOKHMH OCHOBaHHHMH H CHJIbHO HaABIIHyTtl na 
Tejio. Ecjih 3epHO pacnojiojKeHO b nojiapHOH npoenaHH MeinnaMH KBepxy, to 
rpaHHn;a npHKpenjieHHH MeranoB npocMarpuBaeTCH aobojibho ueTKo bcjiga- 
CTBne pe3Koro pa3jiHHHH b CTpyKType MeniKOB h Tejia. 

CeTKa B03AymHHx MeniKOB AOCTaTouHO ueTKaa, aueiiKii ceTKH HecKOJibKo 
BLiTaHyTbi; b o6jiacTii npHKpenjieHHH MeniKOB k Tejiy ohh nacTOJibKo cyam- 
BaioTca, hto npeACTaBJiaiOTca b bhab napajuiejibHLix jihhhh, a He ceTKH. 

MecTonaxo/KAOHne: cm. rojioTim. 

P a c n p o c t p a h e h h e: BBHAy Toro, uto nbuibija onncamioro BHAa 
HecKOJibKo aanoMHHaeT nbiJibay ceM. Podocarpaceae (poMOoBHAHoe oaepTa- 
Hne Tejia nbiJibn;bi b nojiapaoii npoennimi h AnaMeTp mchikob HecKOJibKo npe- 
BbimaiomHH AaaMeTp Tejia), HaAO nojiaraTb, hto narn bha 6biji HeoAHOKpaTHO 
OTMeaen mhothmh aBTopaMii nan Podocarpus b oraoKennax BepxHero Mejia 
3anaAHOH h Boctohhoh CnSiipa, Ypajia h Ka3axcTaHa. 

ElbiJibAa Tima Pinus gerardianaeformis BCTpeaeHa b KOMnaence c pa 3 jiHu- 
HbiMii BHAaMii Cedrus n Cupressaceae, a Taioae co cnopaMii nanopoTHHKOB Tex 
BHAOB II pOAOB, KOTOpbie XapaKTepHbl AJIB MejIOBbIX OTJIOJKeHHH. HaMH BHA 
HeoAHOKpaTHO o6napy>KeH b oTjioyKeHiiax HHauiero najieorena IlaBJioAapcKoro 
ripHHpTbiHiba , IIpHapajiba, Typraa h Kapa-Tay. 

PoAima coBpeMeimoro biia a P- gerardiana Wall. — A^raHHCTaH, Ka- 
(JapiiCTan h 3anaAHbie THMajian. TaM ona o6pa3yeT jieca BMecTe c Cedrus 
deodara; npeAnounTaeT BiiyTpeHHiie aojihhbi h npaypoHena k jnapKOMy m 
3acyiHJiiiBOMy KJiiiMaTy . 

nOAPOA DirtOXYLON koehne 
C e k 4 h a S u 1 a M a y r. 

IlbiJibiia, oTiieceHiiaa k ceKAHii Sula, HMeeT chjibho BbiTanyToe 3jijihiicoh- 
AajibHO“BepeTeiioo6pa3Hoe Tejio c HecKOJibKo ynjiomeHHoii ciihhhoh uacTbio 
3epna (cxeMaTiiaecKoe H3o6pa;KeHHe 3epen 3Toro Tnna Aano iia $nr. 32, 15 y 
16 ). 

Bopo3Aa Bbipan^eHa hgtko. IH,ht iiMeex hcho Bbipaaseimyio GyropuaTocrb. 
rpaHim;a miixa BbipncoBbiBaeTca b bhao ueTKoro Bajinna no nepH^epiiiiHOH 
aacTii, TOJimima Bajiima nouTii BABoe npeBbiuiaeT TOJimmiy 3K3HHbi mHTa. 

Bo3AyniHHe mcihkh irneioT noHTii 3JiJiimcoHAajibHyio $opMy. Ecjih 3epno 
na6jiioAaeTCH b nojiapHOH npoeKAHH, to MeniKH npeACTaBJimoTca HecKOJibKo 
cABHHyxbiMH no SonaM, ecJiH me oho Ha6jnoAaeTca b 6okoboh npoeKii;HH, to 
o6Hapy>KHBaeTCH, hto MeniKH 6ojibineH nacTbio cnjibiio CABimyTbi k SpioiHiioii 
nacTii Teaa. OciioBHbie Mop<J)OJiorHaecKHe npn3HaKH nbijibAbi, oTHecenHoii 
k ceKAiiii Sula, coBiiaAaioT c iipii3HaKaMH coBpeMeHHoii nmibAbi stoh ceKn,HM, 
3a HCKJiioHeHueM pa3MepoB. IlbijibiieBbie 3epHa HCKonaeMbix bhaob 3HauHTejib- 
no MeHbnie (ne npeBbimaioT 50 — 60 — 65 (x). 
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Finns long if olia for mis sp. now (pollen) 

Ta6ji. XIII, puc. 7—9 
H 

IIpenapaT N° 191 *£* 

T o ji o t h n: IlaBJiOAapcKoe npniipxbimbe, 6 jih 3 r. IlaBJioAapa, noc. Ha- 
paMOHOBKa, ckb. 1, ueraHCKiie rjiiiHbi Mopcnoro naJieoreHa (hhjkhhm ojmrouen). 

06maa AJiiraa 3epHa 65 (x; AJi HHa Tejia 48 jx, Bbicoxa okojio 20 [x, ninpiiiia 
22 — 25 (x; Bbicoxa B03AyniHHx MeniKOB 25 — 28 p., ninpuHa iix oko:io 3o fx. 
BticoTa rpe6H a okojio 3 p.. 

Tcjio HenpaBHJibHO-aJiJiHncoHAaJibHoe, c xpanen;iieBHAHbiM ouepxauneM 
b 6 okoboh npoeKAHH. Bo3AyniHHe mgiiikh ajmiincoiiAajiBHLie, HecKoabKO ynao- 
menHbie, npiiKpcnneiibi k xeny cy>KeHHLiM ocHOBamieM h cmibHO CA BHH \xbi k 
S pionraon CTopoHe Tejia. 9K3ima xejia A B y CJI0BHaH > lia Sojibiueii aacxn TC.ia 
o6pa3yenAiiT, rpaHHAM KOToporo y 6ojibiniiHCTBa 3epeH Bbipa>KeHbi ueTKo n 
BIIAG BOJIHIICXOH JIHHHH. BcXpeuaiOXCa GAHHHHHbie 3K3eMnaapbI, y KOTOpbIX 
rpamin;a mnxa Bbipaaceiia HenexKO, n TorAa onpeAenemie hx 3aTpyAHeHO. F>}~ 
ropuaxaa CKyjibnxypa mnxa nocxeneimo xepaex aexKoexb b HanpaBjieiiiin 
k 60KOB011 noBepxnocTii xejia. Ha SpiomHOii noBepxHocxn 3K3iina coxpaHaei 
Hemnyio MejiKo6yropHaTyio h nencHO BupaweHHyio CKyjibirrypy. 9K3Hiia 
miiTa flBycjioiiHaa, hhjkhmh cjioii necKOJibKO TOJime BcpxHero. BcTpenaioicR 
3epHa, y KOTopbix 06a cjioh 3K3hhbi oflHHaKOBOH TonimiHbi. IIoBepxHOCTb m il- 
ia Ha cnHHHOii Haem Tejia KpynHoSyropqaTaH, hto oSycjiOBJiiiBaeT npyuiio 
cJjecxoHuaxbin KOHxyp ero. Fpe6eiib BbipameH hoxko ii coxpaHaex paBnyio nm- 
pmiy no Been ajihhc; b 6 okoboh npoeKHiin — nonepeuno iicaepneH. 

3 K 3 ima B 03 AyniHbix MeniKOB imeex MejiKOcexnaxyio cxpynxypy; b uanpa- 
BJICIIHII K OCHOBaHHIO MeniKOB aueHKH CeXKH SHaUIIXejIbUO yMeHbinaiOXCH w 
nocxeiiemio nepexoAnx b xoueuiraii pncyiion. 

M e c x o h a x o )K a e h h e: cm. rojioxnn. 

P a c n p o c t p a h e h k e: nbuibu;a, noAoCnaa onHcaiiHoii, Bcxpeaaex- 
ca KaK B MopcKiix otjiohvChh ax ojinroijeHa, xan 11 b KOHxmieHxanbHbix ro- 
pii 30 Hxax cpeAaero oJinroi;eHa b naBJiOAapcKOM npnHpxbinibe u 3 anaAnoii 
Cii6iipn. npucyxcxBiie ec oxMeaeno b HH>KHexpexiiHiibix oxjioHmunax Typran- 
ckoh BnaAniibi. B Gojiee ap^bhiix oxjiojkchuhx He BexpeaeHa. 

CoBpeMenHoe pacupocxpaHCHne Pinus longifolia R o x b. npinpoaeno 
k ropaM A^raimcxaHa n FiiMajiaeB. ropHbiii bha- 

P. longifolia R 0 x b. o6pa3yex ancxbie Jieca c noAJiecKOM 113 paaniiunbix 

BiTAOB Berberis, Cotinus coggigria h Ap- 

C c k u h a Pseudostrobus Endl. 

nmibAa, oxnecemiaa k axon ceKniin, xapaKTeproyexca ajumiicoiiAanbiion 
hjih yraoBaxo - oKpyrjioii (|>opMOH xejia. B nojxapHon npoeKixiin tcjio iimcci 
OK pyrjioe onepxaHne, b 6okoboh — xpanenneBiiAHO-OBajibHoe. 3K3Hiia reaa 
obbiHHO ABycnoitiiaa, hhjkhhh cjioii 3naanxeabH0 xoHbine BepxHero. Kohtx p 
xeaa (b iiojiapiion npoeKAiiii) Boainicxbiii. Y nenoxopbix bhaob BOJimicxbiii 
KOHxyp npnypoaeii aiinib k Cokobbim aacxaM xejia. Mchikii 3 JiJiinicoifAa. ibiibie, 

npiiKpenjieiibi k xejiy cy>neHHbiMH ocuoBaHiiaMH. CxeMaxiiaecKoe m^ofipaHcenne 

nbuibAbi ccKmiii Pseudostrobus (coBpeMemioH 11 iiCKonaeMoii) npiiBOAHTca 
11 a 31, 18 n 19 . 

Finns pond erosae for mis sp. now (pollen) 

Ta6ji. XIII, puc. 10—14 
3a 3 

IlpenapaTU JV 2 1 -g- h 186 

T o ji o x it 11 : CenepHoe Flpiiapaabe, ropa Tac-Apan, xacapancKiie 
hli (aoixeii), Hiiamiie oxAeabi xacapaHCKoii CBiixbi (npenapax JsTs 1 ^ )• 
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06man Annua 3epna 60 — 85 p,; puna xejia 38 — 45 jx, ninpima okojio 35 p.; 
n bicoxa Boa^yimiHX MeniKOB okojio 35 p,, miipniia 36 — 38 p,; miipmia rpeSmi 
J,5 — 2,5 p.. Bcxpeaaioxca (frnpMLi 3HaaiixejibH0 Meiibninx pa3MepoB. 

Tgjio OKpyrao-3JiJiHiicoiiAaJii>iioe, b Sokobom npocKijira Tpaneu;HeBii^HO- 
oBajibHoe, b noJiapHOM — iiohxh npaBnjibHan oKpynmocib. j^naMexp TCJia 
pa Ben AuaMexpy B03Aynnibix MeniKOB hjih necKOJibKO Meiibine ero. 

3K3ima xejia ^BycjioHHaa b o6jiacxn mirra, rpaHHn,H noxoporo no Bcer^a 
a ciio BLipameiibi. Hh>khhh cjioii 3K3hhbi rjia^Kiiii a xoiikhm. Bepxiiiiii cjioii 
ropa3AO xojime niramero a imeex cxojr6aaxyK) cxpynxypy, Koxopaa b 6okoboh 
npoeKii;nii H3o6pa>Kaexca b BiiAe nonepeanoii inxpiixoBKH. noBepxiiocxb mn- 
xa paBHOMepiio, ho cjia6o 6yropaaxan. KoHxyp xejia b nojiapiioii npoeiojHH 
MOJiKo^ecxoiiaaxbiH. Fpe6eiib oAnnaKOBoii nrapiuibi no Been Annne, y iicko- 
xopbix 3K3eMnjiapoB necKOJibKO yxonmaoTca b o6jiacxii npHKpenjieniia bo3- 
AViuhlix mgiukob. B 3xom cjiyaae (JjecxonaaxLiH nonxyp xeaa na 6 okobbix ero 
aacxfix BHpajKen acHee, aeM b o6jiacxn rpeSna h bpioiniion aacxn xeaa. 

MeniKH c^epoiiAajibiiHe, hcckojibko ynjiomeHHLie, npiiKpenjieHbi k xejiy 
cy>KeHHbiMH ocHOBaiiiiHMii. Cexna MeniKOB Mejinaa, acuo Btipa>KeHHaa. Haeii- 
KH CCXKH IICpaBIIOMepiIOM BOJIHHHHbl II (|)OpMbI, IIO GoJIblHCH aaCXblO $OpMa MX 
i] pHCjiHH^aexca k oKpyrjioii. Pa3Mep aaoen 3aMexno VMeHbinaexca b Mecxe 
iipHKpenjiejiiia MeniKOB k xejiy. 

Ho BnenineMy o6jiMKy onucaimaa nbuibii;a 6jiH3Ka k coBpeMeiiHon Pinus 
ponderosa , 3a ncKJiioaenMeM pasMepoB, Koxopbie 3Haanxejibiio Meiibine y hc- 
KonaeMMx 3K3eMnjiapoB. 

B neKoxopbix BapnaHxax HCKonaeMbrii bha HanoMiiiiaex nbiJibii;y coBpcMeii- 
Hoii P. peuce , no oxjiiiaaexcn ox nee xeM, axo ero Mein km Meiibine CABHiiyxbi k 
CpioniHoii cxopoHe m Menee ynjiomeiiH. KpoMe xoro, b oxjinane ox nbuibijbi 
P. peuce , y iiCKonaeMoro bhab $ecxoHaaxbm KOHxyp npnypoaeH ko BceMy ne- 
piiMCTpy xejia, a y nHJibijH P. peuce $ecxoHaaxocxb ocoSemio apno Bbipa>Ke- 
na k Gokoblim ero aacxaM. 

M e c t o h a x o h a e n h c: cm. rojioxmi. 

P a c n p o c t p a n e n h e: nbuibii;a, noAoSHaa Pinus ponder osaef or - 
mis , Bcxpeaaexca b cnopoBo-nbiJibijeBLix cnenxpax ohokobom cbhxbi Ilpn- 
npXHinba, b BepxHGM Mejiy Ka3axcxaHa n b aorjenoBbix oxjio>Kennax Ce- 
Bepnoro ripnapajiba, KaBKasa n lora EBponeHCKOH aacxn CCCP. EAHiinaHbie 
naxoAKii P. aff. ponderosa CABJiaiibi b panoHC BocxoaHoro 6opxa TypraiicKOH 
imaAniiLi (Ainy-Tacxbi) * — KonximeHxajibiiHe najieon;eH-3oii;eHOBbie oxjio>Ke- 
inra. 

CoBpeMeiinoe pacnpocxpanenne P. ponderosa D o u g 1. KacKaAHbie ropu 
b 3anaAHoii aacxn CeBepiioii AMepiiKH. Bha xiinnaiio npn6pe>KHoropHbiH. JIio- 
6nx cyxyio n KaMeiiHCxyio noasy, oxKpwxbie coJineaHbie ckjiohh. OcoSeimo 
pacnpocxpaHeH b ropax Cneppa-HeBaAa m b npii6pe>KHbix ropax. Pacxcx Ha 
Bbicoxe 1400 — 2600 m b coo6iu;ecxBe c Pinus Lambertiana, Pseudotsuga ta- 
xi folia ii Abies concolor. Bha — Han6oJiee 3acyxoycxonaiiBbiM cpeAn npoanx 
BMAOB ceKipoi Pseudostrobus. 


Pinus bicornis sp. nov. (pollen) 

H 


Ta5;i. XIV, pnc. 1 — 3 
H 

IIpenapaTU X® 186 -g- , 180 


K 


T o ji o x h n: IlaBjioAapcKoe npHHpxbinibe, noc. llapaMOHOBKa, ckb. 1, 

TT 

r.'iHHLi c pacTHTejitHUMH ocTaTKaMH, Meji — najieopeii (npenapaT N» 186 ). 

06man fljiHiia Tejia 60 — 70 p., BucoTa 30 — 35 p., mHpiina okojio 35 p,; 
BBicoTa B03flymHBix MeniKOB okojio 25 p., y HeKOTopux 3K3eMnjmpoB flo 30 p,, 
mnpiraa motukob okojio 30 p,; niiipima rpe6im 2,5 — 4 p. 
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Tejio 3 n:iHncoiiffajii>HOC , oaepTanne b ookoboh ii iionapnou npoeKijiiax 
■iBUJiBnoe, HHorfla b Gokoboi'i upocKninr — OBaJibno-Tpaneii;neBHAHoe. 

9u3HHa Tejia ;iByc,ioiiiiafr. IIohtii 11 a bcch noBepxnocTii Tejia, aa HCKJiioae- 
jineM dpio union aacTii cro 11 yaacxKOB npiiKpennemia iioaaymin.ix MeuiKOB, 
>K3Hiia oopaavcT upn c neaciio BHpa>KeiuiOH rpanimeii. B odjiacru npiiKpenjie- 
Jina B 03 ayimiHX MeuiKOB sKsiina m,ina HCCKoatKO yTomaacTca, odpaava 6y- 
lopaaTO-CKjiaAaaTHe BbipocTbi, KOTopHC b nojiapnofi n 6 okobou npoeKiiiiax 
hmoiot apKO Bbipa>KOHHMii (J)ecTOHaaTbiii Kornyp. y rpcdna KoiiTyp bojihhc- 
xuii hjih rjiaAKiiii, b npoennuji — nonepeano-mTOHxoBaTHH. noBepxiiocTb 
Hurra mojiko- h cjiadodyropaaTaa. BoaAyuiHHe MeuiKii HMeiOT acao BbipaaieH- 
iibiii CGTiaTbiii pacynoK. V Miiorux 3K3eMnjiapoB ceraa ABoimaa: imeimiHa — 
donee itpyimaa, ii BHyi’peniiaa — donee Mejmaa. ll'ieinm ceTKH hmoiot yrno- 
narbie oaepTauna, cinibiio yMeiibiuaiOTca no nanpaBjiemiio k nepinjiepHHHbiM 
MacTHM, npnodpeTaa BbiTHHVTyio cfjopMy. 

MemKH npiinpenjiaioTca k xeny liecnojibKO cyjKGHHHMii ocnoBaiiHHMH, 
no y iieitoTopbix aioeMiijiapoB otot ‘ npii3HaK no BH«ep?KHBaeTca: npiiKpenne- 
imc nponcxoAHT no mtipoisoMy ochobshitk) MernKon. 

HcKonaeMaa iihun.ua HMceT dojibiuoe cxoactbo c ln.i.u.noii P. Montezumae 
Lamb., no Tanine ita rcpdapnoro MaTepnajia; ecTb y nee oomiie aep- 

ti,i ii co bccmh BHAaMit nbuibUbi coBpcMGHHbix cocen H3 cenniJii Pseudostrobus, 

o'lvniaaiomeuca b ociiobiiom ot nHJibnbi cennHii Strobus nannauoM (JiecTonna- 
JI,IX BbipOCTOB 3K3IIIIBI lift 60 KOBHX MaCTHX Dj;iITa. 

M c c t o ii a x o Hx a e ii 11 e: cm. ronoTiin. 

P a c n p o c t p a n e n ii e: llaBJioflapcKoe IIpimpTbimbe, 3ana,nHo-Lit- 
dnpcKaa nii 3 MeHHOCTb, Bepxnmi moji — ] i an cone a . eAnmiano hh/Kiihh 
a* men — iimKinni ojinronen. 

Pinus minutus sp. nov. (pollen) 

Ta6a. XIV, puc. 4 

H H . . H 

UpenapaTM JVa 161 , 162 -g- ii 191 ^ 

T o ji o t n n: IlaBnoAapcKoe lIpirapTbimbe, noc. IlapaMOHOBKa, ckb. 1, 
odp. 245, nponjiacTKii c pacTiiTeJibHHMii ocTaTKaMii b BepxncaerancKiix 

laimax (npenapaT JVL 191 

Odmaa AJinna aepiia 45 — 50 p.; Amraa Tena 30 — 35 p,, BbicoTa oko.io 
25 (x, uinpiiiia okojio 27 p.; iniipima B03AyniHbix mciukob okojio 20 p, BbicoTa 
hx okojio 23 fx; miipMHa rpedHa okojio 3 p. 

Teno oKpyrjio-ajiJiiiiicoiiflajibiioe, oaepTaHne b 6 okoboh h nonapnon npoeK- 
nnax — npaBUJibiibiii OBaji hjih oKpywmocTb (cxeMaTiiaecKoe H 3 odpa>KeHHe 
Aano Ha c[)Hr. 31, 16, 17). 9K3una ABycjioHHaa. UfiiT noKpuBaer ABe TpeTB 
icjia; rpaiuinbi muxa Bbipameiibi iiohcho, noBepxHOCTb ero npyiraodyropaa- 
Taa. Tpedeiib — no oTHomeHino k iiejniaiiHe Tejia tojicthh, OAHiiauoBOH bm- 
coth no Bccii ajihiig. Kohtvp tojiu KpynHo^ecTonaaTbiii; ^ecTOHaarocTb oco- 
deiiHO pe 3 KO Bhipamena Ha ookobhx aacTax Tejia. 

Bo 3 Ayuinwe MernKii c^epoHAaJihHhie, npHKpenjiaioTca k Tejiy cymeHiibiMH 
ociiOBaimaMH h necKOJibKO pa3ABHHyTH IIO doiiaM. JIhhhh npnKpenJieiiHa 
moihkob hcho BhipaatCHa. CeTKa na MeniKax MejiKaa h aeTKaa. 

no BejinaHiie HCKonaeMoe nbiJibneBoe sepHO pe3KO oTjinaaeTca ot Bcex 
B 1 IAOB Pinus ceKAHH Pseudostrobus, ho ocTajibHHe Mop^ojiornaecKHe npii3Ha- 
kh no 3 BOJiaioT oTHecTii ero k 3toh cckahh. MejiKiie me pa3Mepbi 3epHa cnywaT 
ocHOBaHiieM k TOMy, aTodbi 3TOMy BHAy dbuio asho Ha 3 BaHne minutus (t. e. 
oaeHb MaJieHbKHii). 

MecTOHaxojKAeiine: cm. rojioTim. 

PacnpocTpaHeHHe: Pinus minutus noaBJiaeTca b oJiHropeHOBUx 
oraomeHnax. B naBjioAapcKOM npnnpTbimbe oTMeaeH b cbmux BepxHHX 
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ropH30HTax HiDKHero oaaroixeHa (Bepx nerancKoii cbhtm); b CeBepnoM IlpM 
a panne pacnpocTpaiieii toabko b cpesneM oanropoiie. 


C e k a b h Tae d_a S p a c h. 

Ilbiabua, oTHeceHiiaa k ceKHHii Taeda, HMeeT aaairacoHAaabiioe Teao r 
i panepneBHAHO-OBaabHbiM onepTaHHGM b 6okoboh npoeKpHH. Onpyrnme bo 3 — 
Aynmnie MemKH npHKpenneHH k Teay miipoKHMH ocHOBaHHHMH h wecKoabKo 
CABHHyTH K 6pK>niHOH MacTii Teaa (<J>nr. 32, 14 ). IIJiit xoporao BupaiKeH h ot- 
AeaaeTCH ot 6pjomHoii aacTii Teaa py6iHKOM. rioBepxHocTb mnTa MeaKo6yrop- 
aaTaH. Tpe6eHb y3Kaii, pobhhh ran caerna boahhctbih, ABycaoHHuii, none- 
peaHO HiTpHxoBaTbiH. Caoh niHTa OAHHaKOBOH ToamiiHU. TpeSeHb y neKOTopbix 
3K3eMnaapoB HMeeT no KpaaM 6oabmne yToameHHH. rpaHHpa MejKAy Tenon 
h MemKaMH Bbipawena hcho. 

j Finns taedaeformis sp. nov. (pollen) 

Ta6n. XIV, pnc. 5—11 
ripenapaT N° 1 

r 0 a o T II n: CeBepHoe ripnapaabe, ropa Tac-ApaH, TacapaHCKaa cbhtu. 
BGpxii cpcAHcro aopGHa. 

06maa AJiHHa 3epna 67— 82— 90 p; ^jiHHa TGjia 60— 70 p, BticoTa 46— 50 p: 
BucoTa B03AymHLix mghikob 25 — 35 p, iniipHHa hx okojio 41 p; ninpiiHa rpeC- 
iih 3—3,5 p. 

Tejio OBajitHoe iijih 3JiJiHiicoiiAajiBHOG, o^epTamie b 6okoboh npoenmni 
lpanepHeBn^HO-OBajiLHoe. 3apoABim6BaH 6opo3Aa noTKan. OnsHHa TCJia A B y _ 
cjioiiHaa, o6pa3yGT hcho BBipajKGHHBiii hiht c xopoiuo 3aM6THoii rpaniipGH b 
BHAe BojiHHCToro IIJIH npHMoro pySHHKa. Hobgpxhoctb mina MGJiKofiyropna- 
Taa. Hhjkg niHTa noBGpxHOCTB Tejia Tannic MCJiKo6yropqaxaH, a b oSjiacxn 
3apoAmneBoii 6opo3AH — rjia^Kan. IIo 6onaM mma Ha cnHHHoii noBepxnocTn 
3K3HHBI y HGKOTOptlX 3K3GMHJIHpOB 3aMGTHO HCSoJIBHIOG yTOJIHlGHHe. BcJieA~ 
CTBiie yTOJiniGHHH niHTa npii Sokoboh npoeKijHH oSpHCOBbiBaioTCH Tan Iiaati- 
BaeMbie «njieqiiKii» ) xapaKTepiiHG xaK>KC ajih HeKOTopmx bhaob hbijibiibi cocon 
cGKpini Combrae. TpcGenb othochtgjibho y3KHH, oAHHaKOBoii tojihihhbi no 
Bceii AJiHHe. y HCKOTopux 3K3eMnjiHpoB, KaK ynoMiraanoeB BLirne, rpeSeHb hg- 
ckojibko VTOJimaeTca iio KpaaM (b o6jiacTii npnKpenjieimH mghikob). rtpii 6o- 
kobom hojiohxGhhii 3opHa pa3Jinqa6TCH nonepequaa mTpHxoBaTocTL rpe6n>i. 
Il^HT AByCJIOIIHBIH, o6a CJIOH OAHIiaKOBOH TOJIH1PIHLI. 

Bo3AyniHi»ie MemKii c^epoiiAaJiBHHe, hgckojibko ynJiomGHHbie, npHKpenjicn- 
IIBIG K TGJiy CyjKeilHHM (HHOTAa HIIipOKHM) OCHOBaHHGM. 06BIHHO MGJ.UKH npil- 
KperijmioTCH no SoKaM Tejia, b hiijkhiix ero qacTnx, Tan hto oKasBiBaioTcn iig- 
CKOJIBKO CABIIHyTHMII K 6piOHIIIOH CTOpOHC. IIoOTOMy paCCTOHHIIG MG>KAy B03- 
AymilHMH MGIHKaMH, GCJIH 3GpHO pacnOJIOJKGHO B IIOJIHpiIOH npOGKIJ,HH MCIHKa- 
M H BBGpX, — IICSOJIBHIOO. CCTKa MGIHKOB MCJIKaH, HCTKaH, paBHOMCpIiaH HO 
BCGli IIOBGpXHOCTII, B oGjiaCXII >KG npHKpGnJIGHHH K TGJiy CIIJIBHO II3MGJIBqaGTCH 
h ncpcxoAHT b HGHCHOToqGqHBiii pucyHOK. 

riBUiBiia Pinus taedaeformis no Mop(j)OJiornqGCKHM npH3naKaM bgcbmb Sjiiig- 
Ka K 6ojiBmHHCTBy pa3H0BHAH0CTGH nbuiBiiBi coBpGMGHiioro BiiAa P . taeda , 
oniicaHHOH B. II. TpanyKOM c coaBTopaMH (in litt.) H3 ropSapnoro MaTGpnajia. 
HcKonaGMan HBuiBiia orannaGTca ot cobpgmghhoh hgckojibko mghbhihmh paa- 

MCpaMH, HTO, BnpOHGM, HaSjIIOAaeTCH H y HHJIBI1BI ApyriIX CGKAHH. 

MecTOHaxoffiAeHHe: cm. rojioTHii. 

PacnpocTpanGHHG: bha mnpoKO pacnpocipaHGH b TpeinniiBix 
otjiojkghiihx Ka3axcTana. B Cgbgphom IIpnapajiBG oh AacT nopBBiH MaKCHMVM 
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h caKcayjiBCKoii cbhtc (BepxHiiii aoijen) h 3aTeM npoAoa>naeT BCTpeaaTBca b 
oontmiix KoanaecTBax biijiotb a o BepxoB cpeAHero oanron;eHa. B naBaoAap- 
CKOM npniipTHiiibe n b 3anaAHoii CuGnpii bha pacupocTpaneH c cepeAHiiH cpeA- 
Tiero ojmronena (BTopaa CBirra). B 6oaee apbbhhx oxjio>Kennflx BcxpenaioTCH 
naii3Kue bhabi, ho H3-3a otkjiohciihh b pa3Mepax h iijioxoh coxpamiocTH ohh 
oTueceiibi k ceKAMH Taeda. To me caMoe mo>kiio CKa3aTB ii o nBuiBije ns otjio- 

'/KGHHH HCTBepTOH CBHTBI KOHTHHeilTaJIBHHX OTaO^KeilHli. 3K3CMnJIHpi>I, BLI- 
nejieiiHHC 113 oxao>KeniiH nexBepTon cbiitli, oTannaioTCH MCHtnien BeanHimon, 
mom tot >ne bha b ooaee Apesiinx caonx. 

OCiuan Annua m>uiBi];oBoro 3Cpna lie npeBBimaeT 64 p, npn nrapiine Teaa, 
paBHOH 45 p , h AnaMCTpe MeniKOB ot 25 ao 32 p. B ocTaaBHOM MopiJionoriiHe- 
oKiie npH 3 naKH HCKonacMoro biias bccbmu 6jih3kii k iibuibug BMAa Pitius tae- 
da L. OjuiaKO b cnncnax oiia oTHCCOHa jiiihib k ceKuiin Taeda. 

B nacTonmee rtpCMfi P . taeda pacnpocTpanena b CenepHoit AMepiine, rj\e 
oopa3yex oGniiipHBic aeca no iih3mghhocthm ii AoaimaM pen. 

C o k h ii h Austral os Loud. (?) 

llLUiBna, oTiiocamaacH ycaoBiio k cgkahii Australes, iimgct Teno oaannco- 
iinaaBiion (JjopMBi c oBajiBiiBiM Tpanen;HeBHAHO- nan poM6oBHAHO-OKpyrJiuM 
oaepTanneM (b noanpHoii npoeKAnn) h c B03AymnBiMn MeinnaMH yraoBaTo-c<j)e- 
pOHAaJIBIIOH <|>OpMH. MemKH IieCKOJIBKO BBITHIiyTBI 110 BBICOTG H B IlOJIHpHOH 
npocKTprH uMeioT onepTaiina yrnosaTBie, 6nii3KHe k TpeyrojiBHBiM. llpiiKpe- 
hjihiotch B 03AyniHBie MeinKH k TCJiy ciiJiBHO cy>KGHHBiMii ocHOBaiiHHMii; rpa- 
Hpiija MC/KAy tcjiom ii MGinKaMii neTKan. IIJht hghcho BBipa/Ken, a gcjiii naMe- 
UaeTCfl, TO HOKpBIBUCT TOJ1BKO CIIHHHyK) UaCTB Telia, yTOJimaflCB no KpaflM. 
KoiiTyp Teaa npn noaapnoM nojiOHcenHii 3epna ii3o6pa>KaeTCH caa6oBoanncTOH 
aiiHiien, a 3K‘3nna Teaa npoiimipyexcH b bhac TOHKoro oSoAKa. CxeMaTimecKoe 
H3o6pa>KCirno nBiaBijBi Tima cghaiih Australes b noanpHon npoeKiinn iipeA" 
craBjicuo na (fair. 32, 20. 

licKonaeMaH ntuiBija, onncamie Koxopon npiiBOAnxcn iih/KG, oTHCcena 
k ccKUiiin Australes ycaoBiio, Tan nan, xoth h HMceT o6mne nepTBi p ntiJiBuon 

HeKOTOpBIX COBpeMGHHBIX BHAOB B OHepTaHHH Teaa H B03AyinHBIX MeniKOB, B TO 

>kc BpeMfi oxanaaeTCH otcvtctbiigm hcho BupajKeHHoro mnTa na cnininoii aa- 
cm xeaa. 

pinus sin gul arts sp. now (pollen) 

Ta6a. XIV, pHc. 12 — 16 

3h 3 ^ 3 

IIpenapaTLi N® 2 -jjr , 255 ii 259 -g- 

T o a o t ii n: CeBcpuoe IlpiiapaaBe, ropa Tac-Apan, Mopcnne rjmiiu 

3h 

hhjkhiix ropH30HTOB cpeAHero oanrouena (npenapaT N° 2 

OCnian A-aima 3 epna oKoao 95 p; A^nna Teaa 47 — 56 p., BBicoTa oKoao 4;>u, 
iiinpiiiia oKoao 55 p; niiipiina B03AynniBix mciukob 50—58 p, BBicoxa onoao 48 p; 
mnpniia rpeGnn 1,5 — 3 p. 

Teao c^epoiiAaaBHoe nan aaaimcoiiAaaBnoe; b noaapiioii iipocKunn 
oaaaBHoro, a iinorAa rpaneu;HeBiiAHoro onepTamiH. 9K3ima Teaa ABycaonnan, 
o6a caon oAnnaKOBoii ToamiiHLi. Ha ciihiiiioh aacTii Teaa 3K3iina oopasyer 
jieooaBmoii iuht, KOTopBiii ne nMeeT pe3KO Bbipa/KemiBix oaepTaiinii, a ne3a- 
mgtiio cannaeTCH c McaKoOyropaaToii cKyaBinypoii Gokoblix noBepxnocTeii 
Teaa. CipyKTypa oksiiiibi aepiuiCTan. IIoBepxnocTB iuiiTa McaKoGyropuaTaa 
nan MpaMopoBHAno-SyropuaTan. Ha Gokobbix noBepxHOCTnx Teaa, b Tex yaa- 
CTKax, tag miiTa iigt, piiCYHOK iioBepxHOCTii KpyiiiioToaeauBiu. FpcSeiJB V3- 
Kiiii n OAnnaKOBoii ToammiBi no Bceii ajihiic nan cobccm oTcyTCTByex. 
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B tom cjiynue, Kor^a ou naMOHaexcH, Konxyp ero MejiKO^ecTomiaTbiii; Tor;v.s 
b GoKOBoii npoeKijHH xopomo noncpeBHaa HrrpHxoBaxocTb rpcGiui. 

KoHTyp TCJia b oojiacxn upiiKpeiuieiniH mglqkob MGJiKO^ecxoHHaTbiH. 3ra 
oco6eimocTb naojiioAaexcH y nmibAeBbix 3epen H3 nanGojiee mojioabix ropn- 
3 out ob najieoreHa; 3on,eHOBbie 3K3eMiiJinpi>i oGbhiho JiiinieHbi 3aMexm>ix uupo- 
ctob na 6 okobbix cxopouax rejia. 

Bo3Aymnbie MeniKii C(|)epoHAajibHbie, necKOJibKo BbixuiiyxLi no blicoxg, 
npHKponjiciiH k Tejiy cyraeniibiMH ocuoBamiuMM h b nojiapnoii npocKmin 
jiMejor y 6ojii>mmxcxBa nbuibn;eBbix 3epeu yrjioBaTtic OHepTamm. IIocjicaiiog 
OTHOCUTCH K pa3H0BHAII0CTHM, BHAeJIGHIIblM H3 UanSojiee BHCOKHX ropH30H- 

tob liajieorena (TaSjri. XIV, puc. 13 n 14). 

Eojiee ApGBiuie cJopMhi HMeioT MeniKii c onepTaHiieM b bhag iiohth ripaBiuib- 
11 OH OKpy>KHOCTH. 

CeTKa iia Mernnax wi n a a h Mejinaa. (DopMa aaeeK 0JiH3Ka k npuMoyrorib- 
iiofi; HHciiKH o6huho chjibho BbixuHyTbi no BLicoTe mciqkob ii nocTcneimo uc- 
pcxoAflx b paAitajibiiyio nixpiixoBaTocTb. 

llbuibna Pinus singularis HMCex HOKOxopoe cxoactbo c Pinus palustris 
Mill, ii 3 repSapnoro Maxepiiajia. HeKOTopaiM oTjumieM ox nee MoryT cjiv- 
/KiiTb 6ojiee yrjioBaTbie oaepTanua (J)opMbi xejia h B03Aynuibix mgihkob," a Tan- 
>ue 3iiaanxejibHO 6ojiee ToiiKaa 3K3HHa Tejia. CjieAyeT oTMeTHTb, hto nujibna 
MHorux coBpeMeiiHbix bhaob poAa Pinus HMeeT 3HauiiTejibHbie otkjioiighhh n 
Bapiiauiini b pa3Mcpax n $opMe 3epeu BiiyTpu oAnoro h Toro >kg BiiAa. B Heno- 
Topbix cjiynaux ocuoBHaa Macca sepeH hmgct cboh cneu,iu|)naecKHe ocoSeimo- 
ctii, KOTopbie AaioT npaBO hohth c nojmoii yBepeHuocxbio AaBaTb BiiAOBoe onpe- 
Aejieuiie. B u;ejiOM me puAe cjiyaaeB cpeAH o6meii Maccbi nbuibijbi, npuHaA- 
.ae>Kameii k OAHOMy BiiAy Pinus , jiimib Heoojibinau nacxb 3epeH HMeeT KJiaccu- 
necKyio <|)opMy, ocTajibiibie me HMeioT HeucHbie iipu3naKH BiiAa. TorAa npn 
xapaKTepucTiiKe BHAa npiixoAHTcn 6a3npoBaTbCH na Mop$ojiorauecKiix oco- 
6einiocTflx hcho Bbipa>KeHHbix thiiob 3epen. IIpiiMepHO 70% nbuibijbi Pinus 
palustris , BbiAeneuiiou H3 kojijigkii,hh rep6apHoro MaTepnaJia, oSjiaAaiOT xa- 
paKrepiiLiMii npH3uaKaMH, KOTopbie b3htbi b ocuoBy npu onpeAejieHim. Oc - 
xajibiibie 3epHa hmciot ciijibubie otkjiohghmh nan b (jjopMG h OHepTaHHux,TaK ir 
b pa3Mepax. Ilnjibixa Pinus singularis cxoAiia c tom nacTbio nbiJibucBbix 3 epeu 
Pinus palustris , y KOToptix BOBAyniiibie mciukh HMeioT yrjiOBaxbie one pTauii u 
u roHKyio 3K3uuy ua Tejie. 

M o c t o u a x o jk s e h h e: cm. rojioxiin. 

P a c ii p o c t p a ii c ii h e: cJiopMa, ifMeiomau 6ojibinoc cxoagtbo c P. 
singularis , no moa Ha3BaimeM Pinus ceKitim Eupitys hjih Polleriites tvp. 
Pinus silvestris BCTpenaeTcn b ojmronenoBbix otjiojkghhhx 3anaAHon EBpo- 
iili, ua iore EBponeitcKon nacxn CCCP, Ha Ypane, b KasaxcTaHe. B npn- 
apajibe nujibija 3Toro BKAa BCTpenena b oTjio>KeHHHx xacapancKOH CBnTbi 
(30agh), b bhag eAHHHHHHx 3epen b cneKTpax it 3 qeraiiCKiix otjio;kciihm, a TaKHM* 
B KOHTHHGHTaJIbHLIX OTJIOBKeilHHX IlpHapaJIbH H IIpHIipTbllllbH. 

CoBpeMeHHoe pacnpocTpaHeime Pinus palustris Mill, b ociiobhom npu- 
yponeno k paiioHaM CeBepHoii AMepHKn. Pinus palustris lie jiio6ht ropHbix 
paHOllOB 11 HBJIHeTCH AGpeBOM paBIIHIIHblX MGCTOoSHTaHIIH, C CyXHMM neCHii- 
iibiMH noHBaMii. 06pa3yeT niicTbie CBeTjitie jieca, b noAJiecKe KOTopux nacTo 
BCTpenaeTCH najibMa Sabal serrulata. 

C e k u, ii h Banksia M a y r. 

Tfjrn nHJibii,H, OTHGceimofi k cGKn;im Banksia, xapaKTepHbi iie6oJibmMe 
pa3Mepbi, 3JijmricoHAajibHoe tcjio, KOTopoe b 6okobom npoeKii;iTii iiMeex yrjio- 
BaTo-ajiJiimTHHecKoc oHepxaHiie c Ayrooopa3HbiM BbirnSoM Ha chhhhoh nacTif. 
Bo3AymnbTe MeniKii, c^epoiiAajibHbie hjih nojiyccJiepoHAajibHHe, npHKpenjieiiLi 
k Gpiomiion noBepxnocTii Te,jia yskhmh hjiii mnpoKHMH ocnoBaHHHMii. 
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v HCKOTopux 0K3OMIIJIHPOB MeinKH hmciot yrnoBaTbie OHcpTaiiiin. UJht y Coai»- 
umHCTBa 3K3eMiiaapoB HMeoT hcho BupajKeHHyio rpaiiMpy. FpeScub y3KHk, 
hohth oflimaKOBOH tojiiahiibi no Been ajiiiho, KOiiTyp rpeGnn Mo;iKO(J>ecTOHHaTbiii 
nan poBHHH. 9K3ima na cmiHiioii Haem 3epHa (min) anycaoiiiiasi, b Ocumiihh 
erne caynacB mt/KHiiii caoii 3K3uuu HecKoabKO xoame Bepxncro (cxeMaTirae- 
CKoe liaoSpaaceiiMe nbuibnbi 3Toro Biiaa Aano 11 a (Jnir. 32, 13 ). 

Ilbiabna, npimaaae/KamaH k ceKpini Banksia, neofliioKpaTiio ynoMimacT- 
CH B JIUTGpclTVpC II pH OnilCaiJHH ClIOpOBO'lIbUIBI^GBblX CnCKTpOB H3 OlJIOHtCHHil 

TpeniBiioro n mcjiobofo BoapacTa. 

Pinas banksianaeformis sp. nov. (pollen) 

Taon. XV, puc. 1 — 4 
H 

IIpeiiapaT JV® 186 -g- 

F o a o t h n: IlaBJiOAapcKoe IIpHiipTbiiHbe, hoc. llapaMOiioBKa, ckb. 1, 
rjimibi noAi JiayKOiuiTOBOii towiihh (Meji — naaeoren). 

OCmaa A*amia sepua 60 — 75 p*, AniiHa TOJia okoho 48 p., Bbicoia oko*io 
25 p., imipnHa 23—25 p.; BbicoTa BoaAyniHbix mghikob okojio 22 p.; Bbicoxa rpeu- 
iia 1,5 — 2 p.. 

Tejio ojiJinncoiiAa^biioo, yraoBaTo-ajuninxmecKoo b uokoboii npocKumi. 
CiiHHHaa Hacib Tena Ayroo6pa3iio numyTa. 9K3ima ABycjioiiiian, ooa cjioji 
OAHH aKOBOM TOamilHH. CjTOH HaCTOJIbKO HG3aMGTHO HOpOXOAHT OAHU B Ap\ 1 Oil 7 

i ito rpaimna MOKAy iiiimh yjiaBJitiBacTCH c TpyAOM. lioKpbiBaci ciiiihh) io 
xiacTb xejia h Gojibinyio bbctb GonoBbix ero noBCpxnocTeii. 1 paniina mm a b bu 

AC BOJIHIICToii JIHIIHH IipOXOAUT IIO HH5KHGH HaCTJI COKOBOH lLOBCpXHOC 1 0. nil , 
imorAa rpaimna ucHcnaa. IIoBcpxiiocTb mirra MCjiKOMpaMopoBMAHO-Gyrop- 
BaTan. TpeGciib tohkhh, oahhakoboh TojimuHbi no Been AJimie, HMeeT no- 
liepcMiiyio nixpiixoBaTocTb n iiohth poBiiLiii Koinyp. ^ Haem BCTpeHCiiHbix 
nbmbACBbix 3epeH saMCTHU neGojibiiine yTOJimeHnn 3K3HHH b oGjiacTii npn- 
KpeiuieHHH BOBAyninbix mciiikob. 

Bo3AyHiHbie MeniKii, c^eponAajibHbic hjim nojiyc(|)epoiiAajibiibie, mgjikiig ho 
cpaBHBHHio c BejiHHHHoii Tejia, npHKpenneHH k GprouiHoii Haem xe.na. CeTKa 
na Mcmnax Mejmaa n Hencuaa. B mgctc npHKpenneHHH mchikob k tcjiv ceTKa 
nocTenemio AC^opMHpycTcn, 11 pucynoK noBepxHOCTii mchikob CTaHOBiiTCH th- 
khm jkc MejiKOTOHGHHHM, KaK h GyropnaTan HOBCpXIIOCTb Tejia. 

IIcKonacMaH HbijibAa hmcct BiieuiHee cxoactbo c coBpeMCHHoii maamoM 
Pinus Banksiana Lamb., oTJnmancb ot nee GoJiee yrnoBaTbiMii onepTamiH- 
mh mcihkob it xcjia h mchcc hchoh cctkoii na MeiHKax. KpOMe Toro, rpeoeiib 
y HCKonaeMbix bhaob hcckojibko ynse, hcm y coBpeMCHHbix. 

HeKOTopue (JiopMLi, BecbMa GjmsKiie no o6maM Mop^onornnecKiiM npu- 
3naKaM, HO oTjiHHaromnecH Gojibmea bcjiuhuhoh, iiaiiHHHeM hcho BHpawoH- 
Hoii cbtkh Ha Meninax h GoJiBe OKpyrjibiM onepTaiiHOM Tejia, Bbij^ojiGHH H3 1 a 
capancKiix t.hhh BbixoAHmnx na rope Tac-ApaH b CeBepHOM ITpnapajibe. OopMy 
3 iy aBTop BCTpenaJi TOJibKO b o'rnoJKeiiHHX aopeHOBoro B03pacTa b ripnapajibe 
h b onoKOBux cpeflHeaoneHOBbix rjuiHax b llaBJioflapcKOM IIpHHpTHHibe. 

Ilaoopa/KCHiio Pinus banksianaeformis H3 aonenoBux otjiojkchhh cm. na 
xa6jr. XV puc. 3 h 4. ®opMa BHflejieHa, 3apiicoBaiia ii MHKpo$OTorpa$HpoBana 

c npenapaTa JMs 2 

M c c t o ii a x o >k fl e h h e: cm. ronomn. 

PacnpocTpanenne: $opMbi, Mop^onornHecKW 6;m3Kiie k Pi- 
nus banksianaeformis , hmciot, no-BHAHMOMy, ninponoe pacnpocTpaneniie b Me- 
jioblix oraomemmx, bgah cboc Hanano eme co cpoAHero MOJia. B jmTepaTvpo 

M OHO 10 BCTpCTHTb ynOMlfIiaUH6 O HOAoSlIOli (J)0pMC B BCpXIlCMejIOBblX OTJIO/KC 

hhhx CpcAiiero h IO>KHoro Ypana, 3anaAnoii CnSiipn, KaaaxcTana n b iohshmx 
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ii aaiiaAHBix paiioHax EBponeiicKoii uacxii CCCP. OxMeueHa Ha 3anaAe Eb- 
pOnH, B Me3030HCKHX H HHJKHMX OT^eJiax KaHH030HCKHX OXAOJKGHHH. OopMa, 

bnnaKaa k P. banksianaeformiSy onucaHa H. A. Eoaxobhxhhoh (1953, xabn. 
XII, $nr. 9, 10 h 11) hoa HasBaniieM P. subconcinua Naum. (Oedemosaccus 
sabconcinuus N a u m). 

CoBpeMeiiiiHH bha Pinus Banksiana Lamb. pacnpocTpaneH b CeBepuoii 
AMepiine (b ochobhom b KaiiaAe). 3xo caMhiii ceBepHHH bha coceH CeBepHoii 
AMepHKH. P. Banksiana Lamb. Mopo3oycxoiiuHBa, cejinTcn Ha necuaHHX 
nouBax; obpa3yex boABmue jieca. Bo3mohuio, uxo onncaiiHLiH iiaMH bha Gbia 
TaiOKe nanboAGC xonoAoycxoHUHB, Tan nan noaBAnexcn oh b cneKxpax nepe- 
xoAHoro ropii30HTa ot Mejia k najieoreny, Koxopbiii, nan H3BecTuo, 3iiaMenyex- 
CH OXHOCIIXGABHBIM nOXOJIOA&HHCM. 

Pinus aff. halepensis Mill. 

Ta6n. XV, puc. 5 
UpeiiapaT 3 -g- 

Obman AAima sepHa 73—80 p; AAima Tejia 48—52 p,, BBicoxa 22—30 p; 
BbicoTa B03AymHux MemKOB 25—30 p,, ninpHiia 25—31 p; ninpuHa h BBicoxa 
rpebHH 2 — 3 p,. 

Teao aAJiMncoHAaABHOH $opMBi, c OBajiBHHM hjih anAHHXHuecKHM ouepxa- 
juigm b 6okoboh npoeKUiHH. 3i<3HHa ABycjioiiHaH. Ha cniiHHoii h boABineii ua- 
c t ii Gokobbix noBepxHOCTCH 0K3iraa obpasyeT mrr. rpamma muxa npeAcxa- 
njieiia H3BHAHCTOH AHHueu. Kpaii nuixa CAerna yxonmeH. IIoBepxHOCXB muxa 
MeAKo-iiAOCKobyropuaTaH. rpeoeHB nemHpoKHH, ABycAOHHBiii; hhjkhhh caom 
necKOABKO TOAme BepxHero. IIInpHiia rpebim oAHHaKOBan no Bceii a Anne, 
KOHTyp ero iiouxupoBiiBiH, HuorAa b bhag cnabo boaiihctoh ahhhh. IIoBepXHOCTL 
TGjia bug muxa MGAKobyropuaxan, byropnaxocxB HencnaH. 

Bo3AymHLie McniKH ctjjepoiiAanBHBie , enema ynnomeHHBie, npHKpenAeHBi 
k xoAy iiGCKOABKO cy>KeHHBiMH ocuoBaHHHMH b bpiouiHon uacxn xeAa. rpamma 
lrpuKpenAenHH mghikob k TGAy ueTKan. CeTKa mghikob ncHan h uexKan. Hugh- 
KH eeXKH KpyHHBIG, $OpMa pOMboBHAHaH. Ho HanpaBneHHIO K MGCXy npHKpG" 
HAGHHH MGHIKOB K XGAy pa3MGp HHGGK CHABHO yMGHBmaGXCH. 

OnHcamiBiii biia oxnHuaexcH ox hbiabljbi Pinus banksianaeformis Menee 

ATAOBaXBIMH OAGpXaHHHMH XGA3 H MGHIKOB, boAee KpynHOH H HGXKOH CeXKOH. 
Bha, bbiagaghhbih naMH H3 naAeorGiiOBBix otao>kghhh, HMeex Gah3kog cxoa - 
CXBO C nBIABAOH HBIHG JKHByiAGrO BHAa P. halepensis, OX KOXOpOH OXAHUaexCH 
AHUIB HGCKOABKO MGHBmeii BeAHHHHOH. 

M g c x o h a x o a e h h e: CeBGpHOG npnapaABe, ropa Tac-Apan, 

MOpCKIie TAHHH XaCapailCKOH CBHXBI (cpGAHHH 301^). 

P a c n p o c t p a h e h h e: nBinBija Pinus aff. halepensis Bcxpeuena 
toabko b TacapancKOH cBHxe (cpeAHHH aonen) b CeBepnoM HpnapaABe. 

CoBpeMeimHH bha Pinus halepensis Mill. pacnpocxpaHGH b 3anaAHoii 
uacxH CpeAH3eMHOMopcKOH obnacxn. Jliobnx pbbhhhhbig MGcxoobnxaHHH, Ha 
OOABIUHX BHCOXaX nOHBAHGXCH peAKO. 

C e k a h h Eupitys Spach. 

IlBiABii;a, oxnecGHHan k cckuhh Eupitys, HMeex OKpyrno-annimcoHAanBHoe 
TGAO C IipaBHABHBIM XpanGlliHeBHAHO-OBaABHBIM OAepXaHHeM B GoKOBOH npo- 
o k n ii h ((Jmr. 32, 21 ). 3n3HHa xena ABycnoimaH, oba caoh nouxn scerAa OAmia- 
koboh xoAiuHHBi. hx ne HMeex pybuHKa no rpaHHii;e; rpaHHii;a BBipanmHa CAabo 
BOAHHCTOH AHHHGH. TpebeHB rABAHHH HAH OACHB CAabo BOAHHCXBIH. MeUIKH 

y iibiababi Pinus ceKAHii Eupitys — npaBHABHOii c^epoHAaABHoii (fiopMBi, 
npiiKpennCHBi k xeAy cyjKGHHBiM ocHOBanneM h hcckoabko cABHHyTBi k bpiom- 
noii cxopone ero. Cexua na Memnax uexKan. 
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Pinas protosilvestris sp. nov. (pollen) 

Ta6ji. XV, puc. 7 
H 

npeuapaT N° 191 ~p- 

r o ji o t h n: riaBJioAapcKoe npiiiipTbiuibG, 6jih 3 noc. IlapaMonoBKa, 
b 16 km 3anaAnee r. naBnoAapa, ckb. 1, o6p. 245, BcpxHHG otao;ih HcraHCKHX 
rjiHii (Bepx um Kiiero ojinroACiia). 

06man A-anna sepua 90—105 p.; Annua TGjia 60—70 p., BticoTa 45—55 (jl, 
irriipiina 42 — 50 p.; Bbicoxa BOSAyumbix mgiukob 36 — 45 p., ninpima nx 40 — 42 jx; 
m ii p it Ha rpeGHH 4,0 — 4,5 p. 

Tcjio ajiMncoiiAajibHoe, oucpTaHiio b Sokoboh npocKijnH — 6an3K0C k Tpa- 
neAiieBHAHOMy, b nojinpuon — npaBiijibiio-oBajibHoe. 3K3ima ABycuoihian, 
CJIOH OAIIliaKOBoil TOJimHHH. IU,HT nOKpblBaGT TOJIBKO CIIHHHyiO UaCTb Tejia. 
TpaiiHiia m,HTa H3o6pa>KaeTca nonra npuMoii jihiihch. PySunn no Kpaio mnTa 
OTcyTCTByGT. 3apoABimeBaH 6opo3Aa BbipaiKCHa hchcho. 3K3Hiia hikhc miiTa, 
na Sokobbix ii 6piomiioii nacTux Tejia, nouTii rnaAKan, iniorAa hghciiotohgh- 
nafl. IloBcpxiiocTB mirra neflCHOHMHaTaa iijih HCHCHOMpaMopoBiiAHan. Tpe- 
6 giii> — OAHiiaKOBoii miipiiHLi no bccii ajihhc. KoHTyp rpe6Ha MCJiKon3Bnjin- 
cthii, noHTii poBHtiii ; b 6okoboh npocKijHH xopomo BiiAna nonepcunaH niTpn- 

XOBBTOCTB. 

Bo3AyniHHe McniKii c^epoiiAajibHbiG, neMiioro ynnomeHH no bmcotc, npii- 
KpenjieHbi k xcjiy cyiKcmibiM ocnoBaniieM n iicckojibko CABiinyTbi na Gpioinnyio 
nacxb xejia. KorAa iiBUTbii;cBoo 3epno HaxoAmcn b nojinpHOM hojio/KCiihii mgui- 
k 9 mh BBepx, to, H3-3a Toro, hto MeiuKii cABHiiyTH Ha 6pioinnyio CTOpOHy, 
miorAa co3AaGTcn jiojkhog BiiGnaTjiGHnc , 6yATo ohh npiiKpcnjiGiibi k TCJiy mii- 
Pokhm ociioBanHGM. Ccthb na MGniKax BbipajKena hchciio, hucmkii cgtkh hg- 
paBHOMGpHOii bcjihhiihh. Ha nGirrpajibHbix nacTnx mgiukob pncyHOK cgt- 
kh yjiaBJiiiBaGTcn npii yBCJinuGimii b 400 pas, na nepn(J)GpHHHbix H\C 
ynacTKax pncynoK eG H3MGJibnaGTcn ii nocTcnGHiio cjinBaGTcn c Touennoii 
CTpyKTypoii TGjia. JIhhhr npnKpcnjiGHHH mgiukob k TGJiy ncTKan. Yron 
Me>KAy JiHiniGii onepTaima TGJia n mgiukob (b mgctg hx npiiKpcnjiGiran) 
BLipaJKClI HCHO, B OCoSCHHOCTH, GCJIH 3GpHO IiaXOAHTCH B 60KOBOM nOJIOJKG- 
HHH. 

McKonaGMan nbuibija no Mop^oRornuccKiiM npn3iiaKaM hmcgt cxoactbo 
c nnubiioH HbiHG ?KHBymen Pinus pinaster Sol., omicaimoii B. H. rpnuy- 
kom c coaBTopaMH (in litt.); oTjninacTcn P . pinaster mghgg nciio BtipajKGHHoii 
CGTKOH MGHIKOB, 6ojIGe ynJIOmGlIHOH <j)OpMOH KBMGp MGIUKOB H SojIbmHMn pa3- 
McpaMii. 

M 0 c t 0 11 a x 0 jk A e 11 11 c: cm. roJiOTnn. 

P a c n p o c t p a 11 c h 11 g: IlaBjioAapcKOC npHHpTbimbe, najicoreiiOBbie 
MOpCKiiG ii KOimniGirrajibHbic otjiojkghiih. B Apyrnx mgctbx iiGU3BGCTHa. 
Bo3mojkho, hto hg 6biJia pacnoanaHa n H3-sa cbohx npynHbix pa3McpoB npn- 
HHMajiacb aiiajiiiTHKaMH 3a nbuibuy gjih hjiii mixTbi. 

CoBpcMGinioG pacnpocTpaiiGHHO BHAa Pinus pinaster S o 1 ., c nbiJibijon 
KOTopoii mojkho cpaBiiiiTb ncKonaoMbiii bha cociibi npuMopcKoii, npnyponeHO 
K CTpaHSM CpCAH3GMHOMOpCKOH oCliaCTH H K IOJKHOH UaCTII GBpOnGHCKOrO nO~ 
Scpen^bH ATjiaHTiinccKoro OKGaiia. Cgjihtcu no ScperaM MOpn, jiioOjit cyxne 
KaMGHHCTbIG HOUBLI II AlOIIbl. 

riouBjiGHHG nbmbiibi Pinus protosilvestris b Mopcunx otjio/KChiihx BGpx- 
hhx otagjiob neraiiCKiix rjimi, t. e. b to BpGMU, KorAa ucraHCKOC MOpG yme 
saKaiiMHBajTo cboii ijitkji na H3ynacMon TGppiiTopnn 11 BCKOpG Hanajio oTCTy- 
naTb, mohciio cBU3aTb c ub jicii iiUMii noAHHTun SopcroBbix ynacTKOB h c o6pa- 
30BanHGM OTMOJiefi II Iipn6pGHCIlHX AIOH, IiailOCHMUX CHJIbHHMH BGTpaMII . 
no-BiiAHMOMy, noHBRGiiiiG nbijibiiibiP. protosilvestris tsk me cBnsano c ycn- 
jinBaiouiencn apiiAnaaiiiieii KJiiiMaTa . 

11 Tpyau mil, buh. 6 161 
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Pinus aff. silvestris L. 

Taoji. XV, puc. 8—11, 13 

H H II 

ripenapaTLi «N° 161 -g- , 162 h 163 

06iu;afl Ajrnna 3epna 72 — 75 p,; Amnia Tejia okojio 55 jjl, BBicoxa 35 — 42 p,, 
iinipHna 32—40 p.; miippma B03AyinHBix MeniKOB 25—27 p. , BBicoxa hx 24—30 p,; 
nmpHHa rpeSHH okojio 2,5 p,. 

^ Tejio ajiJiHncoHAaJibHoe, c xpanepHeBiiAHo-aajiHncoiiAaJiBiiBiM oHepxaiiiieM 
b DOKOBoii upoGKBiHH. B nojiapnoH npoeKUHH Tejio HMeex oHepxaiiHC npaBujib- 
iiorooBaaa. 9K3inia ABycjioHHan, o6pa3yex na cnimnoii h oxqacxii iia 6okobbix 
aacxnx Teaa miiT. IIoBepxHOCTB mHTa MeaKoSyropnaTaa, rpaHHpBi cro He Bcer- 
Aa hcho BMpa>KeHbi. FpeGeiib y3Kiiii, nonepenno iicnepHeimbiii, oAHHaKOBoii 
tojihj,hhi>i no seen fljume, KOHTyp rpe6Hfl hohxh poBHBiii. ^BycjioMtiocxb 3k3h- 
Ubi ^a?Ke b oSjiacTn rpeoim njioxo pa3jiiiHHMa. 

Bo3AyniHHe MeniKii npiiKpenjieHLi k Tejiy y3KiiM octiOBaHHGM m chjibiio 
CAB imyTH ii a Spioinnyio nacit. JIiiiihh rpaimuBi lipnKpenjiCHiiH mgihkob bbi- 
pa>Kena nexKO. CeTKa na MeiiiKax HexKan, aneiiKH neKpynHBie; oim oAHiiaKO- 
Boro pa3Mepa no bccii iioBepxnocxii mgihkob ii xojibko y caMoii rpaimn,bi npM- 
KpenjiemiH mgihkob k xejiy AKanexp iix 3iiaHiixejiBHO yMeHBinaexcn. 

HcKOliaGMHlI BHA MMCGT GOJIBIHOG CXOACTBO C nBIJIBAOH COBpGMGlIIIoii COCIIB1 

Pinus silvestris L., pa3H0BMAH0CTH Koxopoii oimcaHLi M. X. Mohoc 3 oii-Cmo- 
jiii ii oh (1949), B. B. 3ayep (1950) n B. II. FpimyKOM c coaBxopaMii (in litt.). 
Ham bha no pa3MepaM ojihbok k naiiGojiee KpyniiBiM pa3HOBHAHOcxHM nBiJiBn,Bi 
coBpeMeiiHOH P. silvestris. 

Mecxonaxon^AGHHc: IlaBjioAapcKoe IIpHHpxBinibG, ckb. 1, 
rjiiiiiBi ii if n iix ropii3onxoB KOHXiiHenxajibiiBix oxjiojkghiiii (cpeAHiiii ojinro- 
n;eii) n BCpxHHC ropiiaoHXBi neraiiCKHx rjinii (hiokhhh ojraroiipH). 

Ubijibna liCKonaeMoro BiiAa Pinus aff. silvestris SHanuxejibHO Bapbiipyex b 
pa3Mepax b aaBHCHMOCxii or CTpaxiirpatJniHecKoro nojiojKeniifl naxoAOK. Tan, 
oojibihhhcxbo 3K3CMHJinpoB nbuibii;Bi P . aff. silvestris pa3MepoM 50 — 65 p. h 
MG iiee npiiyponGHO k njiiioijeiioBBiM n HexBepxiiHHBiM oxjiojkghhhm (xa6ji. XV, 
puc. 14, 15, 16). 

PaanoBHAiiocxb nbiJibijBi Pinus aff. silvestris L. hgckojibko 66jibihhx pa 3 - 
McpoB, noAoSHaa ii3o6pa>KeHHoii na xa6ji. XV, puc. 12, ii c hgckojibko 6ojiee 
KpyiuiOH ceTKoii, BCTpenaercn b cneKxpax H3 caMBix hhjkhhx oxagjiob najieo- 

H eHa (npenapaT JV« 180 — ). Bo3mo>kho, hxo npaBHjibiiee nasbiBaxb ero ne 

Pinus aff. silvestris , a P. silvestriejormis . C Apyroii cxopoiiBi, nonxii xohiag- 
GXBemioe cxoacxbo c hbijibaoh coBpGMeiiHoii Pinus silvestris iio 3 bojihcx co- 
nocTaBjinxb cc c 3thm BiiAOMjAoiiycKan paiiHee nonBjieHne Pinus cgkii,hh Eupi- 
tys bo (Juiope KaiiH030H. 

P a c ii p o c t p a ii c ii ii e: nbijibija P. aff. silvestris — oahii m3 nan- 
6oJiee pacnpocTpaHOHiibix bhaob hbijibijbi Bcero poAa Pinus , b ncorenoBBix ox- 
jiojkchiihx EBpoiieitcKOM n A3naxcKoii nacxii CCCP. OAHano bha h 3 bcctgii 
iia oxjiojkgiihh najieorena (nepxoB ero) A3iiaxcKOH ii EBponeiicKoii nacrii CCCP 
b BiiAe GAiiiiiiHHbix naxoAOK. OGbraeii b Miioneno Ebpohbi n 3 anaAnoii nacxii 
( .CCP . IIIiipoKO pacnpocxpaiiGH b iijihougiiobbix oxjio>kghhhx EBponeiicKoii nacxii 
CCCP. B I\a3axcxaiic Bcxpenaerca b Sojibihiix KOJiiiHecxBax, npGHMymecxBeimo 
B CpGAlIGM 11 BCpXIIGM 0Jmr0TI,eilC, B Mfiopeiic, MIIOpeil-nJIHOAene II B HCXBGpXIlB- 
HBIX OXAO/KeHHHX. 

CoBpeMGiiHoc paciipocxpaneiiHG Pinus silvestris BQCbMa oSniupno. FpaiimiiBi 
ce apeana pacnpocxpaimioxcn baojib ncero MaxepnKa EBpa 3 Hii, HcnJiionan 
/^ajibiieBocxoHHBiii Kpaii, ox 70 ao 50° c. hi. Ilpn 3xom ona HMeeT BecbMa 6ojib- 
uioii ninpoxiiBiii Anaiiason, Bcxpenancb ox paBHiiniiBix MecT ao ropiiBix paiio- 
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hob. OflHH H3 nanboaee pacnpocTpaHeHHHX bhaob po«a b ceBepHOM noayma- 
piin, xaime o6uHiioe n hohth eAHHCTBemioe ApeBecnoe pacxeHHe kdkhhx cie- 

neii. 

Poa Tsuga Carr. — Tcyra 

nHabpa pacTGHHH, npHHaAaejKamnx k pofly Tsuga, iiMceT c$epoHAaab- 
nyio (bopMy. Paanep nbiabueBbix aepen Bapbiipyex ox oO ao 110 p b 3a bhchmoci h 
ox npHHaAnejKHoexH k BHAy. Tejio nbiabpeBoro aepna obaeneno b Mopmmni- 
cxyio ooojioHKy, boace nan laenee paBHOMepHO oxcaanBaiomyioca ox xeaa. 

B npoeKnun oxcaaHBaromaaca, cobpaimaa b citaaAKH nan MopmnHU oboaonbd 
oCpaayex kbk 6u K aH M y BOKpyr xeaa c nepoBHHM ^ecxonaaxuM KonxypoM. 
Kouxyp iiepaBHOMepHO noneperao Hcaepnen, axo obycaoBaeno npoeKnaen 

CTCIIOK CKJIclAOK 3K3HHH. 

Eca* Mopminiu nan cnnaAKH ray6oKHe, to noBepxnocxb aepaa aweer 
Kpvnuoccxaaxyio expyaxypy [Tsuga diversifoha (Maxi m.) M a s t.|. 
Ce-nta oxa aBaaexca pesyabxaTOM npooKpiiii pe6ep ciwiaAOK Ha 3K3Hiie. 
HcKOXopbie bhah Tsuga imeior Cyropaaxyio wurniy, ue CMaxy.o b CKaaAK.i 
[Tsuga canadensis (L.) Carr., onncaHHaa B. B. 3ayep b 1950 r.]. 

B HCKonacMOM coctohhhh nbiabpa Tsuga Bcxpeaaexca b BepxHenaacore- 
hobhx oxaoHtemiax EBponeiicKoii aacxn CCCP, b xpexiiaHHX oxaoweHnax 
y P aaa, b iianopene rioBoaiKba. B boabinoM kobiwccxbc Bcxpeqaexca b mhoac- 
hobhx oraojKGHnax EBponeHCKoii aacxw CCCP n na IOjkhom Ypaae. 

Abtopom naiiAOiibi abb bhah nbtabpbi Tsuga b CeBepHOM Kaaaxcxane h b Cc- 
BcpnoM Tlpnapaabe, b oxao>KeH0HX ncpBoii H bxo P oh cbiix KOHXHueHxaabHoro 
oanronena, x. e. b cpcAHOM oanropene, a xaKwe n boaee bucokhx ropaao i . - 
oaaroneiia h b mhoachc. B cnenxpax, coAepacamux iibiabpy Tsuga, bpoM 
xbohhux, oCbiano npncvxcxByoT Hbiabpa uinpoKoaHCXEeimbix nopoA, b ochob- 
hom npHHaAaewamnx k ancxonaAHOMy KOMnaeacy, axo cBHAexeabcxByex o cpai - 
HMxeabHO yMepemio BaajKiitix ycaoBnax oSaxainia. B KOHTHiieiixaabHHX oi- 
aowcimax Kasaxciana BHAeaeHO Asa bhab nbiabpbi Tsuga: Kpyimaa h Meanaa. 
Kpymiaa nbiabpa banana no Mop^oaornaecKHM npusHaKaM k nbiabpe coBpe- 
MOHHoii Tsuga diversi folia (no onncannaM 3 P AXMa H a, 1943, u Bayep, uoup 
OAiiaKO hcho Bupaweimaa ccxaaxocxb na noBepxnocxn iicKOiiaeMoro 3epHa, 
obvcaoBaeiraaa cpaBHiixcabHO ciiMMexpHnno pacnonoaxeimbiMH MopmnnaMH 
3K3HIIH, He nOSBOaHGX HOailOCXbK) OXOJKAeCXBHTb 3XOX BHA C COBpeMeHHbIM BII- 
AOM. Bbiiay xoro, nxo nuabixa coBpcMeHiibix pacxeHHH Tsuga cme neAOCxaroa- 
110 iiavaeiia, oexopoamee byAex HCKonaeMbiM cftopMaM npncBOHXb BHAOBoe 
iiaaBaHiie no Mop$oaornnccKHM iipusiiaKaM. 9xo nasBanne, cncxeMaTnaecKoe 
b oxhoutciiiih poAOBoii npmiaflncjKnocxH h ncKyccTBCHiioe b oxnomCHHH npn- 
HaAaejKHOCTH K BHAy, caeAyex cnnxaxb BpeMeiiHHM (axo nacaexca Bcex bha°bh 
H aHMenoBaHHH HCKonaeMoii nbiabpbi KaimoaoHCKHX oxaoweHHH), xan khk 
co BpcMCHCM, naynnB nbiabpy HHHe JKHBymnx pacxenHH, mh cy M ee M Ooaa- 
niHHCXBO HCKyccxBeHiio BbiAeaeiiHbix bhaob npHBecxn k cncxeMe. 

Tsuga crispa sp. nov. (pollen) 

Ta6a. XVI, puc. 1 

3 

IIpenapaT JY» 342 -g- 

T o a o x h n: IlaBaoAapCKoe IlpHHpxbirabe, p^ Kapa-Cy, o6h. 13, caon- 
exae raHHH c pacxnxeabHHMH ocxaxKaMn nepBon cbhxbi KOHXHHeHxaabnux 
oxaojKCHHH (cpeAHHii oaHropcH). 

/(naMexp nbiabReBoro 3epna 99 p, xoamnHa oxoponnii b— 8 p, ToamHHa 

3K3HHU 0,7 p. - T a,,, or 

Ilbiabna Tsuga crispa sp. 6aii3Ka no cxpoennio k coBpeMemiOH 1 . aiver 

sifolia; oxnaciH 6 ah3kii ohh h iio cxpoennio MoputHiiiicxon 9K3 hhu (Kpynnaa 
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KpyweBiiaH CKJiaflqaxocxb), ho xa K nan k aacxoameMy BpeMeaa H3 14 cosne- 
MeHHUX BHflOB HbUIbflH TsUgd H3M H3B0CXHM TOJIbKO 3, XO OTOHCfleCXBJiaTbee 

c T. diversifolia upemmBpeMeauo. t,oiBjiaxb ee 

o6Dr 3 HOMrH°Rnrr qeBUX CneKT P ax T ' cris P a S P- «°v. conyxcTByex pa 3H0 - 
S*e 6oLlou?ri y , KOM « nJieKCy P a3JI ™ x cochli H Taxodium, a 

naflHHx nopofl. y P a3HOo6 P a3HOM y KOMHJieKcy nmpoKOjiHcxBeiiHbix jihcxo- 

MecTOHaxoatfleHHe: cm. rojioxun. 

tt.; aCnp0CTp ^ aHeHHe: n aBJioflapcKoe IIpHHpxbiinbe a CeBODHoe 
Ilpnapajibe, cpeflHHH h BepxHHH ojiHropen, hhikhhh MHopen. P 

Tsuga torulosa sp. nov. (pollen) 

TaQji. XVI, piic. 2 
3 

IIpenapaT Ns 431 — 

tt. 

1 0 J 1 o X H n: IlaBjioflapcKoe ITpHHpxbimbe, p. Kapa-Cv o6h 13 cttoh 
x.xhh c nponjiacxKaMH oxMbixoro uec K a (nepBaa CBaxa, cpeflHHH oanropeH) 
3hh 2 i 7 P nHJItn;eBOro 3e P Ha 49 >5 p, ToamaHa oxopoaim 6 p, xonmniia 3K - 

Cxpoemie o6ojiohkh axoro BHfla nbijibflbi pesito oxanaaeica ox xanoBoro 
V C0Bpe M eHH0H HHHbflH T. diversi. folia. 9 K3 HHa y HHHbpeBoro 3e PH a T 
oru osa, homhmo CKaaflaaxocxH, HMeex 6yropaaxyio cipyaxypy. IIosxomv 

Lv,- PX rr 3epua He °® Ha Py >KHBaeT CH, Ka K y T. diversi folia, cexaaxoro 
^ PX r CTt HCKOnaeMOro 3e P Iia CJierKa HanoMHnaex noBepxnocxb 
0T Hee HajIHqHeM 6o * ee Mej ™ 

saua T TnLdtZ- ! HeK0T0 P 0e cxoflcxBO c nuamoH iibme atHBymero 

I rninf 1 H0 OTJ1HqaeTCB « T uero MeHbxuHMH paaMepaMH (fl/aMexp 

eVpHCTOcS ^ ^ 53 ~ 63 

M e c t o h a x o at fl e h h e: cm. tohoxho. 

BepXHHfi OH P Hr 0 Ofle T H P 3 H 6 H 0 e: naBJI °fl a PCK 0 e npHHpXHIHbe, CpCflHHH - 

B HCKonaeMOM cocxohiihh nbuibfla T . torulosa Bcxpeqaexca b cooSmecxBe 
c Pinus ceitHHH Strobus, Abies, Carpinus, Liquidambar, Quercus tuberculata 
flp. , axo CBHflexejibCTByei o cpaBHHxeabHo yMepeHHOM KHHMaxe. 

CEM. TAXODIACEAE W. NEGER — TAKCO^HEBEIE 
nbiama HCKonaeMHx bhaob, oxhochmhx k ce M . Taxodiaceae, H M eex 011 - 

BHr3eDHnK C nSran" e rf, BO3AyIUHI>ieMeiIIK0 ° rC y TCTByiOT - 13 OCHOBHOM IIUJILpe- 

r£S Z *° PMU ’ 0AH0n0 P° BHe * 6e36opo3flHHe, aa HCKaioaeHueM 
I ofla ociadopitys, nbuibpa Koxoporo JiHinena nopti h CHaSatena otihoh 3anonbi- 

6o P° 3 * 0 “- p « 3 «»P“ BaptjipyioT ot 23 50 p, a aaaacaZcrn o,,Z- 

^ " B “ ny ' PM°“ com. Taxodiaceae n M ecr 

tbiabuy, jierho CMiraaiomyioca h xopaiomyio npn 3axopoHCHHH cboh nepBo- 
uaqaabHHe oqepxaima. KpoMe xoro, ubuibpeBbie 3 ep H a qacxo flaiox xpemHHy 
Koxopaa oSbiano oSpaayexca b hhockocth nopoBoro oxBepcxHa pacceS “eo- 
ho noaxa „a flna noaymapaa. lloponoe oxeepcxae y neLxopHx pofloB ceM 
Taxodiaceae (Taxodium, Cryptemeria, Sequoia) CHaSateHO KOHycooSpasimM 
BHCxynoM 3K3HHbi. 3K3iiHa HbiabfleBHX 3epe H oSuaiio flBycaoiiHaa BHemimii 
MH° R 9 i 3 r ibI 05WqHO CHa6,KeH SyrOpqaXMMH HJIH MeaKOIHHHOBaXblMH BHpocxa- 
K>T ra, P Sy» 2e’p a SocTr° Pt,e ■ ,aa ' ,0B “”“ c ™ ™Kco m o. U x „„e- 

HaH^ojiee xopoino pacno3naBaeMbi nuabpeBHe 3 epHa Taxodium Se- 
quotas SaadopUys. Ocraaeaco po TO ororo ceMeiicraa Do P na,a t p/ CeaTOTC 
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■c TpyaoM, Tan nan HMeioT 6oJibinoe cxoactbo c iihjilijoh pacTemiH ceM. Cu- 
pressaceae. 

Hnnse BHAejineTca rpynna HeonpeAejieHHoii oAHOKJieToraoH nmibAM, ko- 
Topaa no Mop^oaornnecKHM npa3naKaM 6jin3Ka nan k ceM. Taxodiaceae, Tan 
a k ceM. Cupressaceae. 

Poa Sciadopitys Sieb. et Zucc — CAiiaAoniiTiic 

Sciadopitys tuberculata sp. nov. (pollen) 
ex gr. S. verticillata S i e b. et Zucc. 

TaGji. XVI, piic. 3 
3 

IIpenapaT N® 269 

T o ji o t h n: IlaBaoAapcKoe IIpHnpTbiinbe, 03. MapajiAH, o6n. 66, 
KOHTHHCHTajitHLic ouio>KeHiia BepxHero oJiHron,eHa. 

Bhau, 6jiH3Kiie Mop^oaornaecKH, h 3BecTHLie no JiirrepaTypHHM AannEiM: 

1934. Sporites serratus P o t o n i e N e n i t z. Zur Mikrobotanik des miozanen Humo- 
dils der Niederrheinischen Bucht, Taf. I, Fig. 6, 7. 

1935. Sciadopitys typus Rudolph. Mikrofloristische Untersuchung tertiarer Abla- 
gerungen iin Nordlichen Bohmen, Taf. 5, Fig. 14, 15. 

1937. Sciadopitys pollenites serratus Thiergart. Die Pollenflora der Niederlansitzer 
Braunkokle, besonders im Profil der Grube Marga bei Senftenberg, Taf. 23, 
Fig. 14. 

1940. Sciadopitys Thiergart. Die Mikropalaontologie als Pollenanalyse im Dienst 
der Bra.unkohlenforschung, Taf. II, Fig. 5; Taf. IV, Fig. 10; Taf. V, Fig. 2. 
1942. Sciadopitys pollenites serratus W i c h e r. Praktikum der angewandten Mikro- 
palaeontologie, Taf. 28, Fig. 18. 

JS.mma 3epna 43—45 p, miipana 30 — 35 p. 

IlbiabiteBoe 3epHo hohth onpyraoe, oAHo6opo3AHoe, 6ecnopoBoe. Bopo3Aa 
pacnoao>KeHa Ha BHeniHeii, AHCTaJibnoii CTopoHe 3epHa. 3epHo 6oJibineii aa- 
cxbio necKOJibKo cmhto h 6opo3Aa tie BcerAa aeTKO Btipa>KeHa. 3K3nna Aay- 
cjioHuaH, hh>khhh cjioh TOHbme BepxHero. 06m;aH TOJimHHa 3K3hhbi okojio 
5 [jl. BneniHUH cjioii 3K3hhi>i ciiaSnteH hjih, BepHee, coctoht H3 npyrninx (ao 
4,5 p, b AnaMeTpe) SyropnoB, BepuiHHbi KOTopbix HecnojibKO ynjiomeHbi. By- 
ropKii pacnojio^KCHbi njiOTHO oahh k ApyroMy h npoeKitun nx c noBepxHOCTH 
BurjiHAiiT KpyiiHOceTaaToii. KoiiTyp 3epHa KpyniioifiecTOHHaTHM. IlbijibAa 
Sciadopitys tuberculata sp. nov. no BHenmeMy oSjiiiKy necKOJibKo HanoMHHaeT 
nbijibn,y coBpeMCHHoro BiiAa S. verticillata Sieb. ct Zucc., onucaHne ko- 
Toporo npHBeAeHO b paboie B. B. 3ayep (1950), oAnaKo 6yropKH na ero no- 
BepxnocTH 3iiaaHTejibno Kpynnee. 

M e c t o h a x o )k a e h h e: cm. roJiOTnn. 

P a c ii p o c t p a h e h ii e: nbuibija Sciadopitys BecbMa pacnpocTpaHe- 
Ha b iieoreHOBbix OTjiojKeiinax 3anaAHOii EBpoiibi h EBponeHCKoii aacTii 
CCCP. B BepTiiKajibHOM OTHOineHim Sciadopitys HMeeT aobojibiio umpoKHii 
Anana3oii, BCTpeaancb b KOMnjieKce cneKTpoB nbiJibijbi xbohhbix ot iih3ob 
najieonetia ao njmoijeHa. IIo-BHAHMOMy, stot bha hmbji AocTaxoano Gojibmoe 
pacnpocTpaneHiie h b imipoTiiOM nanpaBJieHHH. Abtopom nbuibn,a Sciadopitys 
naiiAeiia b naneoiieiie cpeAnero n HKJKHero IloBOJimbH, Ha flony n b IIpH- 
asoBbe, a Tamne b cpeAneoJiiiroiieHOBbix ouio>KeHHflx Ka3axcTana. B no- 
bojokckiix najieorciiOBbix cneKTpax Bcipeaena pa3HOBHAHOCTb nbiJibn,bi 
Sciadopitys c HecnojibKO 6oJiee mojikoh 6yropaaTocTbio. B Ka3axcTane me 
BCTpeaaioxcn tojibko KpymioSyropaaTbie $opMbi, noAoSutie Pollenites ser- 
ratus P o t o n i e, c KOTopbiMii iiarn bha HMeeT nonra nojmoe cxoactbo, 3a 
HCKJiioaeHHeM Toro, hto oh HecnojibKO MeHbme. 

Ho AaHHHM B. B. 3ayep, KpynHue ocththh AOpeBbeB, no MOp^oJiornae- 
ckhm npHSHanaM HanoMHHaiomne 30HTHHHyio cocHy ( Sciadopitys ), HaiiAeHbi 
eme b MejioBux oTjio>KeHHHx TpeHJiaHAHH. 
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HacKOJibKO miipoKO Gliji pacnpocxpaiiGH poA Sciadopitys h HacnoJibKO on 
Gbia GoraT BHAaMH,— axo no nmibAGBbiM AaHHbiM giro hghcho. Bo bchkom 
cjiynae, no-BHAHMOMy, poA Sciadopitys b AocTaToraoii Mepe ApeBHHH. B Ha- 
crofimee BpeMH oh npGACxaBjiGH Bcero oahhm biiaom — S . verticillata S i c b. 
Ofc Zucc., H3BeCTHbIM XOJIbKO B flnOHHII. 

Sciadopitys verticillata Sieb. et Zuc c. — ApcBecHOO pacxcHirc c bch- 
HoaeaciibiMii jmcTbHMii b Bii^e xboit. PoAHHa ero — ropHan nacTb flnoiiCKHX 
ocxpoBOB. PacTGT b CMCHianiibix jiccax coBMecTHO c Chamaecyparis abtusa , 
Ch. pisifera, T suga sieboldii , Pinus densiflora , Abies firma , Aesculus turbi - 
nata it Magnolia obovata. JIioGitx 3amnmeHHHe ox BGxpos ymcjibn h npnypo- 
bgh k oGaacTHM c upoxjiaAHbiM oKeaunnecKHM KaimaTOM. 


Poa Sequoia E n d 1.— CeKBofin 
Sequoia aff. semperviriformis sp. nov. (pollen) 

TaCji. XVI, piic. 4,5 
UpenapaT Ns 186 -g- 

r o ji o t ii h: IlaBaoAapcKoe npimpTbmibe, hoc. IlapaMOHOBKa, ckb. l r 
eaioAHCTbie rjninbi 113 HOArjiayKOHHTOBoii cbiitbi (BepXHiiii mgji, a^tckhh npyc). 
Bhabi, MoptjjojioniHecKH 6 jiii3khc, HBBccTHbic no jiniepaxypiibiM AamiLiM: 

1940. Sequoia Thiergart. Die Mikropalaontologie als Pollenanalyse im Dienst der 
Braunkohlenforschung Schrifl..., Taf. Ill, Fig. 9, 11; Taf. IV, Fig. 7. 

1949. Cf. Sequoia (Polleniies polyjorrnosus Thiergart) R r e in p. Pollenanaly- 
tische l lntersuchungen des miozonen Braunkohlenlagers von Ron in an der Warthe, 
Taf. V, Fig. 27—29. 

1953 2 . Sequoia sll. semper virens 3 a k a h h c k a a. OnwcaHiio neKOTopT.TX bh;i,ob nujrbiiM 
m coop, BhiACJieHHbix TpcTM'iHux OT.iojKeHMH I laceKOBCKoro Kapnepa BopOHOK- 
ckom 06 / 1 ., dp. 74, TaCji. Ill, (fair. 33. 

1951. Sequoipollenites polyformosus (Thiergart) P o t o n i e. Revision stratigra- 
phisch wich tiger Sporomorphen des Mitteleuropaischen Tertiars, Taf. XX, Fig. 16, 
16a. 

/tnaMexp nbiJibuGBoro 3epHa 32 — 34 jjl. 

JlHJibiteBoe 3opHo oKpyrjioo, OAiionopoBoe, 6e36opo3AHoe. IIopoBoe ox- 
BepCTirc naxoAiixcH Ha AwcxajibHOH (bhghihgh) cxopone 3epna. B oGjiacTii no- 
pOBOrO OXBCpCTHH HMCGTCfl KOIIIWeCKTIH Bbipocx BHyXpCHHCrO CJIOH 0K3HHBI, 
hoaoGhlih xanoMy >kg Bbipocxy y nbmbitbi T axodium, ho, b oxjihhhg ox hoc- 
jieAiicro, Btipocx 3 tox hcckojibko H3orHyx h HMeex HaKJiOHHoe noJio>K6HHC. 
3xox npii3iiaK hbjihoxch iiohxh gahuctbghho iiaAenuibiM, oxjniHaiomHM hhjib- 
Ay Sequoia ox nbuibRbi T axodium. 

3K3ima ABycjioiinaH, BepXHHH cjioh nepaBHOMepno Gyrpiicxbiii. Eyropna- 
xocxb cjiaGo BbipajKena h nonxii ne oxpansaGTCH na Buemiieii jiithhii onepTa- 
nmi aepHa. 

Bo Miiornx cjiynanx nbiJibija Sequoia GbiBacT CMnxa it Ae^opMHpoBana, hto 
nopeAKO HCKJHonaex B03MOJKiiocxb ee onpeAejieiiHH. C nmibAoii cobpcmghhoh 
S^ sempervirens E n d 1. nHJibn;a, BbiAejieimaH H3 najieorGnoBbix otjiojkchhm, 
nOHXII XOJKAOCXBGIiHa, OTJIIIHaHCb OX HGG TOJIbKO TGM, HTO oGbIHHO HG BCTpCHaGXCH 
B pa30pBaHII0M COCTOHHIIIT. Pa3MCp HCKOnaGMbIX HblJIbRCBblX 30pGlI HCCKOJIb- 
KO GojIbHIG, H6M y COBpGMGIIIIblX $OpM. 

Ot iibiJibRbi S. aff. sempervirens , oimcaimoH H3 oJiHroACH-MHORGiioBbix 
yrjiGii IlacGKOBCKoro KapbGpa (3aKJiHHCKan, 1953), nbijibita najicorcHOBoii 
Sequoia KaSaxcxaHa oxjnpiaoTCfl MGHee Bbipan^eHHOH cKyjibnxypon 3K3Hiibi. 
M e c t o h a x o }K a e h h g: cm. rojioxnn. 

P a c n p o c t p a h e h h e: HCKonacMbio ocxaTKii poAa Sequoia nacxo 
o6Hapy>KiiBaiOTCH b xpcxtinubix otjio^kghhhx nonra bo bcgx nyiiKxax yMGpGH- 
hlix ninpox. HaxoAKH nHJibRu Sequoia otmghghh Ha 3anaAH0M ckjiohg CpGA“ 
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Hero Ypajia h b Ka3axciaHC, HamiHan ot Bepxnero Mejia. IlbuibAa paHHHX 
bhaob Sequoia OTjiHnaeTcn ot S. sempervirens MeHbinuMH pa3MepaMii. B aoijeHe 
Sequoia upHHHMaeT 3HaHHTejibHoe ynacTue b cociaBe xbohiilix h CMeinaHHux 
jiecoB, a b oJinromeHe — b cocTaBe JieciiHX accoRnaRiiH BMecTe c ocTajibHbiMii 
XBomiHMH (npeHMymecTBeHHo c poAOM Pinus ). IlHJii>ia;a Sequoia ( Polleni - 
tes polyformosiis ), oTMeneHnan b mhoacho TepMaHHii KpeMnoM (Kremp, 1949), 
no coBOKynHOCTH Mop(f)OJionmecKHx npH3HaKOB MO>«eT 6uTh oniecena Tan>Ke 
k Bujxy S. semper vir if or mis . B Ka3axcxaHe nmibita, noAoSHaa S. sempervi- 
riformis , oTMeaena b BepxHeM MOJiy, b aoijeHOBbix cjiohx, b nerancKiix rjumax 
h bo BTopoii cbiitc KOHTHHeHTajibHMx oTjio>KeHiiii ojiiiroReiia. Ona mo Bcxpe- 
aaeTca b HH3ax najieoretia Ha CeBepnoM KaBKa3e, IIiokhgm jHcmy, CpeAHeii 
BoJire h Ha IOhhiom Ypajie. 

B cbh3h c TeM, hto nbijibija Sequoia BectMa pa3BtiTa nan b iniipomoM, Tan 
n b BepTMKaabHOM HanpaBjieHHii, ee Koppejnipyiomee SHaneime iiecKoabno 
ciimKaeTca. 

Poahhoh coBpeMeHHoro poAa Sequoia BooSme n S . sempervirens b nacTiio- 
cth HBJiaeTca TuxooKeaHCKoe nooepe>Kbe AMepiiKii. PacTemie iipiiypoae- 
jio k 3one Marnoro yMepemioro hjih Tenaoro OKeaHHaecKoro KJiiiMaTa. 

Poa Taxodium Rich. — TaKcoAufi 

Taocodium aff. distichum (L.) Rich. 

Taoji. XVI, piic. 7 
H 

IIpenapaT N° 191 -g- 

BaAbi, Mop^oaornaecKH 6aH3Kiie, H3BecTiibie no anTepaTypHbiM abhiibim: 

1934. T axodioipollen hiatus P o t o n i e. Zur. Mikrobotanik des miozanen Humodils 
der Niederrheinischen Bucht, Taf. 4. 

1940. Taxodiaceae (pollen hiatus Potonie) Thiergart. Die Mikropalaontolo- 
gie als PoIIenanalyse im Dienst der Braunkohlenforschung. Schrift..., Taf. II, Fig. 
10; Taf. IV, Fig. 8; Taf. V, Fig. 4; Taf. X, Fig. 8. 

1949. Taxodiaceae (pollen hiatus Potonie) Kremp. Pollenanalytischc Untersu- 
chungen des miozanen Braunkohlenlagers von Konin an dor Warthe, Taf. V, 
Fig. 31, 37, 38. 

1951. T axodioipollen hiatus Potonie. Revision stratigraphisch wichtiger Sporomov- 
phen des Mitteleuropaischen Tertiars, Taf, XX, Fig. 17. 

flnaMeTp nbiabiteBoro 3epHa 35 — 45 p.. OopMa 3epHa c^eponAaabHan, b 
o^epTaHHH — npaBHJibHan onpyaaiocTb. OSbnmo 3epH0 pacceaeno rjiy6oKoii 
Tpeminioii, oTxoAameii ot Mecxa nopoBoro oTBepcTiin n pa3Aejimomeii ero 
na A»a paBHbix nojiyniapiin. Ilopa oAna, pacnoao>Keiia ira AHCTaJibHOii (Biiem- 
nen) cTopone 3epna, anepTypa (oTBepcTne nopbi) o6pa30Bana BepxniiM cjioeM 
OK3HHM. B oSjiaCTII nopOBOTO OTBCpCTHH IIMeCTCH K0IiyC006pa3HbIII BblpOCT 
niiyTpeHHero cjioji 3K3hhh, HaiipaBjieHiibiit BepTiinajibHo k noBepxnocTii 3ep- 
na. JtjiHiia BbicTyna 1,5 — 2 fx. BepTiiKajibiio pacnojio>KeniibiH Bbicxyn xapan- 
xcpeH ajib nbiJiMj,Bi Taxodium , b oTjmnne ot iiaKJioiiiioro Bbicxyna, KOTopbiii 
xapaKTepH3yex nbiJTbijy Sequoia. 

3K3ima ABycaoiinan, 06 a cjioh OAtniaKOBon TOJimmibi. Oomaa Tojimnna 
3K3HBbi hc npcBbimaeT 2 p,, nan ie ona mchgc 2p.. rfoBepxnocTb 3K3imi»i b 6oju>- 
iiihhctbc cjiyaaeB rjiaAKaa, unorAa nonpLiTa lieBbicoKiiMii 6 yropaaTBiMii Bbipo- 
cTaMtt . IlbiJTbiiia Taxodium b ncKonaeMOM bhao name Bcero iimcct Tpemnny, 
KOTopan oobmno HannnaoTca ot neiiTpa 3epna it npoxoAHT k riepiHfmpnii b 
BHAe mnpoKoro cerMCirra (Ta5ji. XVI, pnc. 7). Tpemmia oobiauo pacno;ao>Keua 
xaKTTM o6pa30M, hto KOiiy c o bit AHbiir BbicTyn nopbi OKa3LiBaoTCH na Be pm line 
Konyca Tpeiniiiibi 11 BiiAeii b pacTBopc ce. 

Ho Mop(|)OJiorii i iccKHM npii 3 HaKaM ribijibita T. aff. distichum BocbMa 6jih3- 
na k iibuiBRe coBpeMeimoH T. distichum (L.) R i c h., oniicaimon B. B. 3ayep 
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(1950). OflHaiio pa3Mep nbnibHbi HCKonaeMoii <|>opMbi hcckojibko Gojibme, new 
y coBpcMeHHOH, HTO iio3bojihot conocTaBJiHTb ee c Pollenites Taxodiae it 
Pollenites hiatus R. P o t o n i e 113 oJinrou;eHa 3anaflHOH EBponu. 

CjieayeT oTMeraTb, hto nbuibpa Taxodium no cBoeMy CTpoenino BecbMa 
cxoAHa c iibuibpoH Sequoia n Cupressaceae n bo mhotiix cjiynanx pa 3 jiHHHTi> 
HX HpeSBLIHailHO Tpy^HO. 

MecToiiaxojKfleHHe: IlaBjioflapcKoe npiiiipTbinibe, noc. Ilapa- 

MOHOBKa, CKB. 1, OTJIOJKeHIIH BOpXHHX ropiI30HTOB HerailCKHX rjIHII. 

B hhcjic iibuibixeBbix 3opeH, OTiieceinibix k com. Taxodiaceae, nona#acTcn 
necKonbKO otjihhhhx ot imjibpbi coBpoMemioro BHfla — Taxodium disti- 
chum. Bojiiinina ui.r.'i i>h(‘hi>i x 3opoH no iipeBLiinaeT 30 :x; BMCTyn y nopni no 
Bcer«a hcho BHpajnen. 3 th (fiopMbi nbinbpeBbix 3epon oTHecenbi k pofly, no- 
floOnoMy Taxodium— Taxodiumittes sp. (xaSji. XVI, pnc. 8,9). llbuibna Ta- 
xodiumittes sp. BCTpenaexcH b cneKTpax, Gonee flpoBHHx, hgm Taxodium aff. 
distichum. IIonBjicinio Taxodiumittes sp. OTMe^eno eiue b aorjene. 

P a c n p o c t p a h e h H o; ocoGeHiio innpoKO pa 3 BHT Taxodium b 
ojiHroqciio (Ka3axcTan) h oJiHroncH-MHoi^one (EBpona). BooGme Htenbijibpa 
h OTnenaTKH micTbOB T . distichum ii3bcctiih b xpcTii'iiibix oTjiojKeinifix b 
GojibinoM BHCjie nyiiKTOBCCCP h 3anaflHoiiEBpom>i. IIo-BiiflHMOMy, po« Taxodi- 

umbhm ocoSeHHO ninpoKo pacnpocTpaiien b TpexnnHOC BpcMH, ot Bcpxon aoije- 

na no capMaTa BKJiioniiTejibHO. Eojimhoc KOJiimecTBo nwjibiibi T axodium BCTpe- 
•iacTcn b ojinropeHOBbix otjiohcciihhx Maiinona CoBepnoro KaBKa3a, b cojic- 
hobckhx (MaiiKon) cnonx Ha Hhikhom ,H,ony, na Hhjkhoh ii CpcflHOii Bonrc. 
UTMCHacTCH ero nnipoKoe pacnpocTpaHOirae xaiOKe n b iihjkhhx OT^enax mho- 
peHa EBponni. HecnojibKo conpamaeTCH oTnociiTenbiioe kojihhcctbo nbuibpbi 
k BepxaM Mnoijena. B CeBepHOM Ka3axcTanc h b Typrae Taxodium iianniiaeT 
noaBjniTbCH b HeSonbniHx KOJinnecTBax b Bopxmix oT^enax aoiiena (noflne- 
rancKiie cjioh) h ocoGeiiHO miipoKo pa3BiiT b neraHCKHX otjiojkohhhx (hhjkhhh 
ojinropeH). Oflini H3 pyKOBonaninx po^oB b cocTaBe yMepeHHoii $jiopbi (tvp- 
raiicKOii, no TopMHHOJiorHH A. H. KpnniTO(J)OBHna). 

no Ita ii ii w m n a jic o Goto n iik ii , pofl Taxodium npoflBiirajiCH 113 oOjiacxeii na- 
JioapKTiiKH ii obiji ninpoKo pacnpocTpanen no BceMy ceBopHOMy nojiymapmo 
b TpcTHHHOM nepnono. K cohojichhio, emc He H 3 yneHa nujibija coBpoMCHHoro 
BHjia T. mucronatum Ten. — MeKciiKancKoro KHnapnca, KOTopbiii, b othh- 
nno ot T. distichum , oOirraeT b ropHbix oGnacTiix, na cyxnx MecTax. Bo3mo>k- 
ho, mto Gojibinoo KounnecTBO nbuibiibi Taxodium, He onpeflenemioe naMH 30 
Bnfla, npHHaanejKHT He k BHfly Gojiothoio Kimapnca, a k aHanory T. mucro- 
natum, neM h oStncimeTCH noaBjieHHo nbuibiibi 3 Toro pofla b OTJiojKeininx ao- 
qeiia, Kor^a KjniMaT Gbin iKapHHii 11 cyxoii. 

Cunninghamia R. Br. — KyHHHHraMiiH 
Cunninghamia aff. lanceolata Lamb. 

Ta6n. XVI, pnc. 10, 11, 12 
IIpenapaT JVa 198 

Mop(J)OJiornqecKH 6jiH3Kne $opMBi, nsBecTHbie no JiiiTepaTypHMM AaHHBui: 

1933. Cunninghamia eoceni piles Wodehous e. Tertiary pollen. The oil shales of 
the eocene Green River formation, p. 495, fig, 19. 

flnaMeTp ntuibiteBoro scpua 21—30 [i. OopMa ero c^epoiiAajibHan, onep- 
Taime onpyraoe. 3epHO HMeex o^Hy hchcho Btipa>KeHHyio nopy. Ha# nopoii 
y 6ojibinnHCTBa 3epeH mojkiio o6Hapy>KHTi> HeOoJibnion BbicTyn 3K3 hhh. 3k- 
3HHa TonKan, npn yBejinnemni b 450 paa ABycjioiiHocTL ne3aMeTna. rioBepx- 
nocTb sepua MejiKoSyropnaTan. ByropKn pa36pocanbi no noBepxnocTii peAKO 
TI IICpaBHOMOpHO. TCJIO H36opO>KAeHO 6ecnopHAO l IHO paCIIOJIOJKeHIIMMH ckjioa- 

KaMII. 
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FlbiJibija cxoAHa c coBpcMeHHOH nbiJibijoii Cunninghamia lanceolata 
Lamb., onncaHHOM B. B. 3ayep (1950 ); gg ctpoghhc TaKJKe qpcsBbiqaiiHO 
6 jih 3 ko k C. eoncenipiles By«xay3a H3 tp 6 thhhoh <J)jiopu rpMH-PiiBep. 
J3 HCKonacMOM coctohhhh nbuibna pacno3HaeTca c GoJibiuaM TpyflOM h no- 
aroMy ynoMBHanna o ee HaxoflKax qpo3Bbiaaihio peAKH. rio flaHHbiM 
A. H. KpwuiTO^oBiiHa, Ha AMype GbiJin BCTpcnenbi apcbobhahmo ocTaTKH 3Toro 

pOAa B TpCTHHHblX OTJIO>KCHHHX . 

MccTOHaxoJKAGHHe: IlaBjioAapcKoe ripimpTbimbc, 03. KcMup- 
Tya, SacceiiH p. HpTbirn, no ero jiGBOMy Gcpcry, noma c oTnenaTKaMH pa- 

CTeHHH H3 BTOpOH CBHTbl KOHTHHGHTaJIbHbIX OTJIO>KCHHH (0JIHr0U,CH). 

P a c n p o c t p a h e h 0 c: nbuibua Cunninghamia oTMencHa b cnopoBO- 
nbiJibi^eBbix cneKTpax b boughc h ojiHroijCHG SanaAHoii EBponm h b ojmroije- 
noBbix otjio>kghhhx Ka3axcTaHa. u 0 

PoAHiia C. lanceolata Lamb.— TOjkhhh h IJeHTpaJibHbiH Khthh. Fa- 
CTGT B nOMCG paCnpOCTpaHeHHH HSeCTKOJIHCTHbIX, oGbIHHO JiaBpOBbIX paCTGHHH. 

06pa3yeT acca. PacTeT Ha cyxnx h Ha Baanmux nonBax. IIImpoko pacnpo- 
CTpaHGna no BGpTHKajiH (ot 1000 ao 3600 m HaA ypoBHGM Mopn). 

CEM. CUPRESSACEAE F. W. NEGER — KHIIAPHCOBME 
Cgmchctbo CupressacoaG, no mhghhio A. H. KpimiTO^OBHqa, 6 hjio Han- 

COJICG UIHpOKO pa3BHT0 B MGJiy. IlblJIbUa pa 3 JIHHHbIX KHnapHCOBbIX OTMGHeHa 
b MCJioBbix otjiotkchiihx U,eHTpaJibHoro ii 3anaAHoro Ka3axcTaHa, b ilpM- 
apaabG, b npnypaJibG, b Ebpohchckoh nacTH CCCP. HanSojibrneG kojihhgctbo 

ApCBGCIIblX OCTaTKOB KHnapHCOBbIX OTHOCHTCH K CpeAHGMy H BGpXHeMy MGJiy. 
B TpGTHHHbIX OTJIO>KGHHHX nbIJIbIl,a II MaKpOCKOnHHCCKHG OCTaTKII paCHpO- 
CTpaHGHbl AOBOJIbHO IHHpOKO, HO B BHAOBOM OTHOHIGHHH CCMCHCTBO 3T0 npeA“ 
CTaBAOHO 3HaHHTGJIbH0 CJiaOCC, HCM B MGJiy. 

Ka3aXCTaHa B TpOTHHHbIX OTJIO>KGHHHX H3BGCTIIbI OCTaTKH C UpreS- 
sinoxylon sp. Ha boctokc, Cupressocarpus ovatus Brick. Ha 03. 3ancan, 
Juniperus communis L. b BocT04iio-Ka3axcTaHCKOH oSnacTii, Juniperus sp. 
c ropbi Auiy-Tac. npncyTCTBHO Gojibiuoro KOJinnccTBa nbuibnu KHnapncoBbix, 
HaHHiiaa ot aoucna h ao MHORCHa, otmchbiot Miiome HccJiGAOBaTGJiH. Han- 

GoJIbUICC pa3BH THG KHHapiICOBblC HMGIOT B HHHCHHX TOpH 30 HTaX naJICOTCHa 
(najicouGii — ooroh) KaK b EBponeiicKoii, Tan h b A3HaTCKoii Haem CLCP. B 
qacTHOCTH, AOBOJIbHO Gojibuioe kojihhcctbo nbiJibAbi ceM. Cuprcssaceac (ao 
30 Vo ot oomcro KOJinnocTBa xBOiiiibix) oSHapyjKciio aBTopoM b najiGORCHOBbix 
otjiojkchhhx rioBOJi>KbH ii b GynaKCKHX cjiohx Hn>Kncro A 0Ha * 

npHCyTCTBHG MaKpOCKOnHHGCKHX OCTaTKOB B CbI3paHCKHX CJIOHX ll0“ 

BonjKbH oTMGHajiH B. M. riaJiHOHH, B. M. BapaHOB h Apyrae HCCAeAOBaTOAH. 

n na HCKonaeMoii nujibUbi, oTiicceHHOH k com. KHnapncoBbix, xapaKTep H o 
oAHOKJieToqHoe SecnopoBoe 3epH0 (3a HCKJiioqeHKeM nujibubi pofla Libocedrus, 
Koxopaa HMeex nopbi). OopMa 3ep H a c^opoHAanbHaa, OHepTanac ok- 
pyrnoe, AnaMCTp cro 29—35 |x. Flo oimcanHHM B. B. 3ayep(1950), nujibAa 
Cupressaceae CHaoraoHa OAHjtt 3apoAunieBOH 6opo3AKoii, ho Ha HCKonaeMbix 
3epHaX 3TOH 6op03AKH OOHapy>KHTb He yA^AOCb. 

3 K3H Ha ABycAOHnaa, hhjkhbh cjioh, b oraHane ot nbuibijbi iaxodiaceae, 
■roame, bom Bopxnnii. BepxHHfi caoii 3K3Hiibi oobiHHO HMeeT McaKooyropaaTyio 
cuyabriTypy. Byropaaxbie BbipocTbi pacnoaowonbi Ha noBepxHOCTii HcnaoxHO. 

IlbiabACBbie 3 opHa oSbiaao CHHbuo AetJtopMHpoBaHbi h hmoiot TpomHHy, 
KOTopaa, b OTmiane ot nbiAbHbi Taxodium, npoxoAHT Aaabnio ACHTpa, pacce- 
aaa 3cpH0 Ha Asa noayuiapua, cKpenaeHHbix b oahoii Toane. 

ripHBOAHMBie HHJKe onwcaHHa HCKonaeMoii nujibAW paaaH'iHbix bhaob 
ceMeiicTBa KHnapncoBbix hocht npeABapHTeabHufi xapanrep H3-3a oTcyTCTBaa 
AOCTaTOHHO noanbix AaHHbIX HO M0p$0a0niH HbUIbUhl COBpeMeHHMX BHAOB 
OTOrO CGMGliCTBa. ‘ 

12 Tpyflu run, buh. 6 
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Thujoites sp. (pollen) 

Ta6ji. XVI, pnc. 13, 14, 15 
lIperiapaTu N° 191 11 255 


1933 


Mop^OJIOrHHeCKH 6jIII3KHe (f)OpMH, H3BGCTHHe no JIIITepaTypHHM AaHHHM: 


Taxodium hiatipites Wodeho us e. Tertiary pollen. Tlie oil shales of the eocene 
Green River lormation, p. 449, fig. 17. 

Taxodiaceae Potonie. Zur Mikrobotanik der Kohlen und ihrer Verwandten 
zur Morphologie der fossilen Pollen und Sporen, Taf. 6, Fig 4 
Conifer pollen Thiergart. Die Mikropalaontologie als Pollenanalyse im Di- 
enst der Braunkohlenforschung, Taf. Ill, Fig. 8, 10. 

Pollen Kleiner K r e m p. Pollenanalytische Untersuchun gen des miozanen Bra- 
unkohlen lagers von Konin an der Warthe, Taf. V, Fig. 44. 

1951. T axodioipollen hiatus (Potonie). Gothan. Die merkwurdigen pflanzengeon- 
ra phi sc hen Besonderhciten in den Mitteleuropaischen Karbonfloren, Taf XX 
Fig. 17. 


1934. 

1940. 

1949. 


^naMCTp xiLijiLi^eBoro 3 epna 30 — 35 g (b 6 ojiee mojioahx otjiokchhhx 
nujiLRa Thujoites KpynHee). OopMa 3epHa c^epon^ajiBHaa, onepTaHne onpyr- 
Jioe^3K3HHa ABycjioiiHaH, c tohkhm BneniHiiM cjiocm, noKpbiTbiM 6 ecnopnAouHO 
pa36pocaHHbiMii mcjikhmii SyropnaMH. Ilocjie mejiouHOH o 6 pa 6 oTKH n aijeTo- 
jinsHoro MeTOAa npnroTOBjieHHH 3K3HHa o 6 bihho JionaeTCH. 

B HCKonaeMOM coctohhhh nmibija BCTpenaeTCH chjibho Ae^opMHpoBaHHon, 
c rny6oKon TpemiiHon, pa3AenHiomeH 3epno na ABe HepoBHbie nacTH. Tejio 
cmhto npoAOJiBHtiMH CKjiaAKaMH. nopoBoe OTBepcme He o6Hapy>KeHO. Bo 
MHornx onncaimHx nbuibija Thuja ohih 6 ouho omeceHa k ceM. Taxodiaceae. 
^encTBHTenBHo, nujiMja ceM. Taxodiaceae n Cupressaceae BecbMa 6jiH3Ka no 
cbohm Mop^onornnecKHM npH3HaKaM. Ho, Kan coBepnreHHO cnpaBeAJiHBo ot- 
MenaioTB. B.3ayep (1950), 9pATMaH (1943) n Apyrne aBTopti, nujibija Taxo- 
diaceae jierne Bcero pacno3HaeTcn no Hajunmio nopbi n najibijeo6pa3Horo bh- 
CTyna HaA Hero BHyTpeimero cjioh 8 K 3 Hhli. Y 6 ojibmHHCTBa >ne pacTeHnii ceM. 
Cupressaceae nbijibija He HMeeT nopbi, a y Tex bhaob, y KOToptix oHa HMeeTcn, 
naJibiteoCpasHbin BbicTyn oTcyTCTByeT hjih cjia6o BtipajKeH. KpoMe Toro, 
o 6 huho nujiLAa Taxodiaceae 3HanHTejibH0 KpynHee nbuimbi Cupressaceae/ 
Cxoactbo MoptJiojicrHHecKHx npn3HaKOB onncbiBaeMon HaMn HcnonaeMon 
num>nu c nbiJiBnon hbiho >KHBymen T. orientalis L., onncaHHOH B. B. 3aycp, 
no3BOJinjio oTHecTn ee k poAy Thuja. Bhaoboc onpeACJieHHe He CAenano bbhav 
H eAOCTaTonHocTH AaHHHx no Mop^ojiornu coBpeMeHHon nwjibijbi 9Toro poAa. 

MccTOHaxojKfleHHc: naBjioAapcnoe IIpHHpTbjmbe, 6 jih 3 r. naB- 
jioAapa, ckb. 1 n 2, Bepxime ropn30HTH neraHCKiix rjiHH (hh>khhh ojmroitCH); 
03 . KeMnp-Tya, o6h. 1326, rjiinibi c pacTHTejibHbiMH ocTaTKaMH H 3 BTopou cbh- 

TH KOHTHHeHTaJIbHbIX OTJIOJKCHHH CpeAHerO OJIHrORCHa. 

P a c n p o c t p a h e ii h e: nbuibita Thujaiies BCTpenaeTcn b Mail* 
KoncKHx (cpeAHHH ojinroiteH) otjiojkchhhx CeBepHoro KaBKa3a, HnHmero Ro- 
Ha (cOJlGHOBCKne cjioh) H npHa30BBH. Heo6xOAHMO OTMeTHTb, HTO 6oJIbmoe 
KojiiTHecTBO nbijibAbi Cupressaceae, b tom uncjie 11 poAa Thuja , oTMenacTCH 
o 6 ijhho b Tex ropii30HTax, rAe nbuibiia Taxodium hjih cobccm OTcyTCTByeT, 
hjih o6Hapy>KHBaeTCH jinnib b He6ojibmoM uncjie 3K3eMnjiHpoB. 


LibocedTtis sp. (pollen) — JlnSoijeApyc 

Ta6n. XVI, pnc. 16 
3 

IIpenapaT Ns 252 

^HaMeTp nbijibiieBoro 3epHa 30—35 3epHO c$eponAajibHoe, OAHOKjieTou- 
Hoe, 6e3oopo3AHoe, OAHonopOBoe hjih c AByMn — TpeMH nopaMH. B HCKonae- 
MOM COCTOHHHH BCTpeuaeTCH B A^^OpMHpOBaHHOM BHAe. 3K3HHa AByCJIOHHaH, 
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BHyTpeHHHH CJIOH IieCKOJIbKO nJIOTHCe H XOJime, H6M BHemHHH, KOTOpHH, OT^e- 
jiaflCB ot BiiyTpeHHero cjioh, o6pa3yeT SecnopHAOBHtie CKJiaAKH. HepoBHoCTH 
BHeniHero cjioh 3K3Hhbi ooycjioBjiHBaioT yrjiOBaTLiii KOHTyp 3epna. B hgkoto- 
pbix cjiynanx oxcjiaiiBaiomaflCfl 3KTeK3iiHa npoimiipyoTCH b bhao tohkoh 
npoapanHon oaxpoMKH. Ha neKOToptix 3K3CMnjinpax HaA nopoBHM oTBepcTnexi 
HiiorAa yAaeTCH 00Hapy>KHTb iieoojibinoii KOHycoo6pa3Huii Bbicxyn. Hmibua 
Libocedrus , nan n Soabiiihhctbo bhaob ceM. Cupressaceae, iiMeeT Tpeiunny, 
KOTopan upoxoAHT nepe3 oaho h3 nopoBbix oTBepcxnn. 

Ilbuibua Libocedrus aapncoBana H3 MaTepnaJioB iio If aceKOBCKOMy mocto- 
poH^ACHino 6ypux yrjicii H3 MHOAeH-ojmroijeHa YnpannH (SaHJinncKan, 
1953 2 ). CoBpoMCHHaH nbiJibija (L. decurrens Tor r.) onucana B. B. 3ayep 
(1950), 3pATMaHOM(1943)n 3aKJiHHCKoii (in litt.). B. B. 3ayep n T. 9pATMa- 
hom onncana nbijibija BHAa Libocedrus decurrens , a E. fl. 3aKJiHHCKon — 
BHAa L. macrolepis. HbiJibija L. macrolepis oxjiHHaeTcn ot nmibn,Bi L. de- 
currens Torr. Gojiee jnecTKoii 3K3 hhoh, MeHbinnMH pa3MepaMH h 6onee 

HpKO BLipaHvGHHbIMH nOpOBHMH OTBepCTHHMH. 

IlbiJibAa Libocedrus b ncnonaeMOM coctohhhh oTMenaeTca peAKO, no-BHAn- 
MOMy, BCBH3H C TeM, HTO paCn03HaeTCH OHa TpyAIIO H OXJIHHHXb ee OT nUJIBAM 
nponnx Cupressaceae uohth HeM03M0>KH0, ecjin 3epHO ne HaxoAnTCH b ha©- 
aJIBHOH coxpaiinocTH. 

M e c t o h a x o jk a e h h e; IlaBAOAapcKoe IlpnHpTHmi>e, 03 . KeMHp- 
Ty3, KOHTHHenTajiBHbie oTJio>KeHn h, BTopan CBHTa, cpeAnnn ojinrouen. 

PacnpocTpaHeHne: b Ka3axcTaHe pOA Libocedrus pacnpocxpa- 
neH b Bepxmix ropn30HTax ojinromenoBbix KOHTHHenxaJibHbix oTJiojKeHnis. 
Ha TeppnTopnn CCCP ncnonaeMbie MaKpocKonnHCCKne ocTaTKH Libocedrus 
H3BecTHbi eme c BepxHero Mena. 

CoBpeMeHHbin poA Libocedrus BKjiionaeT Bcero BOceMb bhaob, b ochobhom 
npnyponeHHbix k khkhbim mnpoTaM h no6epe>KbHM Tnxoro oneaHa: Kajra- 
$opHHH, Hhjih, Knxaii, flnonnn, HoBan rBHHen. 06irraex Ha aobqjimio Gojib- 
nrax oTMexKax — ox 1500 ao 1600 m HaA ypoBHeM Mopn. 

Bo 3 mo>kho, hxo noHBJieime nbiJibnibi Libocedrus b KOHxnHenTaJibHHX ox- 
jiojKeHiinx (neTBepTan cBiixa — BepxmiH ojinroneH) Ka3axcTaHa CBnaaHO 
c 3UOXOH TeKTOHHHeCKHX nOAHflTHH B paHOHe HpHIipTbinibfl (?). 

Cupressites sp. (pollen) 

TaSji. X\T, dhc. 17, 18, 19 
H 

Ilp3napaT N° 191 -g- 

^naMCTp nHJibueBoro 3epHa 22 — 28 p. 3epno 3jixrnncoHAaJibHO-c$epoH- 
AanbHoe, OecnopoBoe, c TpemnHon BAOJib Tejia, pacmenjimomen 3epHO Ha abb 
paBnbie nacTH. OGhhho 3epHO cmhxo b npoAOJibHbie, GecnopnAOHHO pacnojio- 
>KeHHUe CKJiaAKH. 

3K3ima noKpbiTa MejibHanimiMn, SecnopnAOHHO pacnojiojKeHHMMH mitug- 
KaMH, BCjieACTBHe nero KOHTyp 3epHa HecKOJibKO nepoBHun. no BneraHeMy 
oSjiHKy nbijibua Cupressites sp. BecbMa cxoahh c nbijibuon coBpeMeHnoro , 
bhab Cupressus arizonica K OitniHaeTcn ox Hero oTcyTCXBneM nopoBoro ot- 
BepcTim, HMetomerocn y 6ojibiniiHCTBa nbuibijeBbix 3epeH HbiHe jKHBymero, 
Cupressus arizonica Greene. Ox nbuibijbi C. lusitanica TaK>«e oxjiHHaeTCH 
OTcyTCTBneM nopu, a ox Juniperus, KpoMe Toro, HecnojibKo 6oJibmjffM pa3- 
MepoM. 

MecTOHaxojKAeHHe: naBJioAapCKoe npHnpxbimbe, noc. Ilapa-. 

MOHOBKa, CKB. 1, rjIHHbl BepXHHX T0pH30HX0B HeraHCKOH CBHTH (BepX HHJKHe 

ro ojinroueHa). 

1 3apiicoBaHHoro aBTopoM H3 repSapnn H. A. Bojixobhthhoh. 
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P a c n p o c t p a h e h h e: ot Mena ao ojinropeHa AsnaTCKon h Ebdo- 
nencKOH nacTu CGCP. F 

PoAHna C. arizonica Greene — KajimJiopHHji h HoBan MencHna, rne 
B HeKOTopux MecTax paci-eHHe o6pa3yeT ropHbie neca na BbicoTe ot 1500 no 
Z400 m HaA ypoBHOM Mopn. 

Cupressites sp. (pollen) (ex gr. Cupressus pallens Bolch.) 

Ta6.i. XVr, phc. 20 
IlpenapaT N® 191 - r- 

.H^naMeTp nbuibneBoro 3epHa 22—28 p. 3epHO c$eponAanbHoe, no HecKOJib- 

KO BbITHHyTO nO OAHOH H3 OCefi. B03M0>KH0, HTO noCJICAHGe He OTIIOCHTCH K 
Mop$onorHHCCKHM npnanaKaM 3ep H a, a fiBjineTCH peayjibTaTOM Ae<J>op M aii0n 

n P H cro oopaooTKe h Bbi3BaHO TeM, hto 3epH0 oBuhho AaeT rnyBoKvio t dciuhhv 
h jierKO CMHHaexcH. r J 

0K3Hna njioTHan, ABycjioiiHaa, ho ABycjiOHHOCTi, npocMaTpriBaeTca c Tpy- 
AOM h yjiaBjiHBaeTca He na Bcex 3K3CMnjiapax. B HenoTopbix cjiynaax 3K3nna 
aepaBHOMepHO MenKoSyropuaTan, Bep H ee — 3epnHCTan, Tan k&k Bejinuima 
oyropKOB qpe3BbinaHHO Mana. 

Ilo BHemHeMy o6jiHi<y nauibna HCKonaeMoro BHAa upe3Bbiuaifno Cnn3Ka 
k BHAy, onwcaHiioMy H. A. Eojixobhthhoh (1953, CTp. 68, Ta6n. X, pnc. 27) 
hoa Ha3BaHHCM Cupressus pallens. Ona HMoeT TaK jkc BoJibinoe cxoactbo c 
nujibqoii coBpoMeHHoro BHAa Cupressus torulosa D. Don., oraHHancb ot 
H ero jninib Mciibincn BejnwHHon. 

MecTOHaxojKAGHne: naBJioAapcKoe npnnpTbimbe, noc. napa- 

MOHOBKa, CKB. 1, HHJKHHe r0pH30HTbI HCraHCKOH CBIlTbl (hH}KHHH OJIHlOnCH). 

PacnpocTpaneHiie: BCTpcueH b naBJiOAapcKOM npnnpTbrnibe, 

OT HHJKHCqeiaHCKHX TJIHH (BepXHHM OJinrOnOH) AO HCTBGpTOH CBHTbl KOHT.H- 
HOHTajibHux otjiojkchhh. OTMenen B cepux rjiHHax ceHOMaHa n Typona (Cupres- 
sus pallens Bolch.) H a boctouhom cKJiOHe JOjKHoro Ypana, b hhwhctpcthh- 
Hbix otjtohcchhhx iora EBponencKoii HacTH CCCP. B 30 UCHe a b hhjkhhx orAe- 
nax onwronciia BCTpenaeTcn name, hcm b Bepxmix ropn30HTax onuroncHa 
EoBpeMCHHOC pacnpocTpaHGHiie C. torulosa npaypoueHO k 3anaAnbiM Tn- 
MajiaaM, ot Honajia po ByTaHa, a Taunte k HenTpaJibHOMy KiiTaio. PacTenne 
ropHoe n cyxomoGnBoe. 


Chamaecyparites sp. (pollen) 

Ta6ji. XVI, pnc. 21; Ta6ji. XVII, pnc. 1 

3 

IlpenapaT JVs 259 ~tf- 


A^aMCTp nbinbpeBoro aepna 23-25 p. nbinuna c^eponAajibHan. 3epno 
CH36JKCHO TpeiAHHOH, npoxoAfimeii, no MHennio H. A. Eojixobhthhoh no 
aapoAHineBOM 6opo3Ae. Hannune sapoAbimeBon 6opo3Abi npn h3vuohhh’ na- 
mero BHAa ho oGHapynseno. 9K3HHa MejiKoiuimoBaTaa. 

3a HCKjnoueHneM iiajiiiuHn sapoAHineBou BoposAbi’ oGmuii oojihk nbrjibiiu 
ubiACJicimoro BH A a HMee T iieitoTopoe cxoactbo c Chamaecyparis Lawsoniana 
(An dr.) Pari, h c 6 hamae cyyaris Shuzhii Bolch. 

M e c t o h a x o jk a e h h e: naBJioAapcKoe npnnpTbimbe, 03 . Kgmhp- 
ly3, ooh. o, ucTBepTan CBHTa KOHTHHeiiTajibiioro onnronena (bcpxhhh ojinro- 
PH). 

P a c n p ° c t p a H e H H e: ot Bepx H ero Mena ao ojnironcHa A 3 HaTCK0 H 
h iora EBponencKOH uacTH CCCP. PoAnna Chamaecyparis Lawsoniana - 
ropnue pauouH CeBepHon AMepunn b paiiOHe p. Kann^opHHH. 
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KJIACC GNETALES ENG L.— THETOBL1E 

riujibna, OTnecenHan k KJiaccy Gnetales, ^ejinTca no Mop^ojiornnecKHM 
npn 3 naKaM Ha rpynnbi. K nepBoii othochtch nmibita CHHbHO BbrnmyTOH 
ajijmncoiiAaJibHOH $opMLi, HMeioman b 6okoboh npocKijHH onepTaiiHe hohtb 
npaBHJibnoro ajuiimca c saocTpeHHbiMH BepumnaMii. Y apgbhhx $opM na 
BcpuiHHax ajuinnca oTCJioeHHe an 3 hhbi o6pa3yeT noAoGne pcAyunpoBaHHbix 
B 03 AyUIIIbIX MOIHKOB. TcJIO 3GpeiI DTOrO Tima HMeeT IipOAOJIbHbie CKAaAKH, 
Meat Ay KOTOpHMH lipOXOAHT H3BIIJIHCTbie 6op03AKH (He 3apOAbIIUeBbie Gop03AW), 
HcnojiHflioiAHe, no-BiiAHMOMy, pojib rapMOMeraTa 1 (Ta6ji. XVII, pnc. 3, 4, 6, 7). 
Ha peopax 3 K 3 hiih, oGpa3yiomeH CKJiaAKii, npoxoAHT 6opo3AKH, KOTopbie, 
no-BiiAHMOMy, hbjihiotch anaaoraMH aapoAumeBbix. Hpri pacnojiOHxeHHH 3ep- 
na b npaBMJibiioii nojinpHoii npoeKAim onepTaHna ceneHiin 3thx sapoAumeBbix 
6opo3A npcKpacHO BHAHbi (cm. TaGji. XVII, puc. 5,11, 12). K TanoMy Tiiny 36- 
pen othochtch nbuibija bccx bhaob Ephedra h Welwitschia. PaaMCpbi hx oGhh- 
ho Kpynubie (ao 60 p. no Gojibmeii och). 

3epna BToporo Tima npeACTaBJinioT co6oh c^eponAaJibHoe TeJio c oahom 
3 apoAwmcBOH 6opo3AOM h c MejiKonnm o b htoh skshhoh. PasMcpbi 3epCH 3to- 
ro THiia ne AocTitraioT 25 p. Ho BHeuiHCMy BiiAy nbijibija otoi o rana necKOJib- 
ko iianoMiiiiaeT nbijibn;y Cupressaceae, no oTjnniaeTcn ot nee Gojtgg hjiot- 
noii 9 K 3 HHOH. HaM H3BCCTeH OAHH npeACTaBHTejib ceM. Gnctaceae, a hmgiiho 
Gnelum Gnemon L., oiiHcaimbiH OpATMaiiOM (1943, TaGji. XXII, <J)iir. 410). 

Kjiacc Gnetales AOBOJibiio ApeBiinu. M. M. Hjibhh b cbohx MHoroHHCJieH- 
hhx paooTax, nocBnincmibix npupoAC nycTbiiinbix pacTCHHM, HCOAHOKpaTHO 
ynOMHiiacr O TOM, HTO BeJIbBHHim HBJIHGTCH OAHIIM H3 paCTCHHH, nOHBHBniHXCH 
na rpanii nanajia pa3BiiTHH rioKpLiToceMemibix n, bo3mo>kho, hto hmchho «npa- 
BeJIbBHHHH», MHOrOHHCJICHHbie BHAM nblJIbHH KOTOpOH BCTpGHaiOTCH GIAe B 
nepMCKnx oTJioJKeiiimx, h Gbijia thkoh nepexoAnoii <J)opMoii ot rojioceMGHHbix 
K nOKpbITOCeMeHHbIM. 

B MC 3030 iicKHx nccax, no AaiiHbiM M. M. Hjibima, yrae cymecTBOBajin 
npeACTaBHTejiH poAa Gnetum . HbijibAa me BejibBimim oTMcnaGTcn b Gojibhiom 
pa 3 iiooGpa 3 HH b lope h Meny. B tpgthhhbix otjio>kghhhx yme BCTpenaioTCH 
pa3nnnHbie bhah Ephedra. 

K co>KajieiiHio, naxoAKii MaKpocKomrqecKHx ocTaTKOB Ephedra qpG3Bbi- 
qaiino pcakm. Bbi3BaHO nocjieAHee cnopee Bcero tgm, hto pa3BHTne cnoe Benb- 
bhhhh h 3<|)eApa b ochobhom nojiynHim npn apiiAHOM, nycTbiHHOM pewime, 
a b ocaAOHiibix otjiojkghhhx apHAHoro KjiHMaTa Tpyano onuiAaTb GoJibnioro 
KOJinnecTBa coxpaHiiBimixcH pacTHTGJibubix ocTaTKOB. noaTOMy ocoGghho 
G oJibinoe suaneHiie npnoGpeTaioT Aaimbie cnopono-nbuibneBoro aHajiH3a, TaK 
Kan nbuibu;a nycTbuiiibix TpaBHHiicTbix h KycTapHiiKOBLix pacTeimii npeKpaCHO 
coxpaHHCTcn b ocaAKax, c^opMHpoBaBmiixcH b ycjiOBimx KoiiTHHCirrajibHoro 
pe/KHMa. Ecjiii corjiaciiTbCH c AaunbiMii B. A. BaxpaxieeBa (1947) o cbh3h 

pa3BIITHH HOKpblTOCCMeHHblX C B03HHKH0BeHHeM apHAHOTO nOHCa nyCTbIHb, 
npocTHpaBinerocn ot A(f>pHKH ao Ll,eHTpaJibHOii Ashm b Konn,e Bepxneii iopbi, 
TO KJiaCC THCTOBblX, B naCTHOCTII BeJIbBHHIIH, II AOJI/Keil OblJI HBHTbCH nep- 
bhm npeACTaBHTejiCM nepexoAHbix $opM ot rojioceMGHHHx k noi^pbiToceMeH- 

HblM. 

B HacTOHin,ee Bpexin BeJibBiiqua hbjihctch BbiMnpaiomHM poaom; b coBpe- 
MeiiHon $Jiopc coxpanHJicn TOJibKo oakh ee bha — Welwitschia mirabilis 
Hook, c orpamiqcHHbiM apeanoM b lOnmoir A^pune. 

nbijib;;a Ephedra noHBjmeTC n b BHAe eAHHHHHbix 3epen n bhaob, ne pofl- 
CTBeiinbix coBpCMeHHoii (j)Jiopc, cpeAH oGnjero KOMnjieKca BepxHenajicorG- 
HOBbIX CnGKTpOB, HCCKOJIbKO yBCJIHqilBaeTCH KOJIHqeCTBGHHO B MMOAGH — 
njiHOAGiie h AOCTiiraeT MaKCiiMajibHoro pa3BHTHH b ronoAcne. 


1 Amiapar, oGecneqHBaioimiii aKKOMOAanHio 3epna upn hbmchghhh BJiajKHOCTB 
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Pofl Ephedra npoAonmaeT cBoe pa3Bimie h b nacTOjimee BpeMH, HMen 
AOBOJibHO inapoKHii, cunbHO pa30MKHyTbiw apeaji — ot iojkhhx hihpot cy6- 
rpoimKOB H nycTHHb flo CTemmx paiioHOB ChShph. Bo <J)jiope Ka3axcTaiia 
'b OCOU6HHOCTH b ero peHTpajibHbix H k»khhx ogjiacTflx, Ephedra b HacTonmee 
■BpeMH HrpaeT 3 H aHHTenbHyio pojib. 9xa (fuiopa BKjiioaaeT aerape Bima 
Ephedra (HaBnoB, 1947): E. distachya L. — Han6onee TiinHHHbiH npeACTaBHTenb 
BOBbuibHbix H KOBbiJibHO-THnaaKOBbix CTeneii; E. equisetina B 3 e . — 
ropHocTenHoii bha Ha romHbix KaMeHHCTbix ckjioh3x KycTapHMKOBoro h jiec- 
aoro noHca; E. intermedia Schrcnk. et C. A. Key— npHyponei-maH 
K nycTHHHM H nycTbiHHO-CTenHOMy Tuny accopnamiH U,eHTpanbHoro Ka3ax- 
CTana, h E. lomatolepis Schrenk. — Taione pacTeHiie necnaHtix nycTbiHb 
HJjKiioro KaaaxcxaHa. flpyrnx npeACTaBrnreneii nnacca Gnetales b coBpeMeH- 
bom tpjiope Ka3axcTana hot. 


CEM. WELWITSCHIACEAE — BEJIBBH^HEBBIE 
Welwitschites protomirabilis sp. nov. (pollen) 

Ta6ji. XVII, pHc. 2 
IIpenapaT JNfs 170 — - 

r oaoTHn: IlaBjioffapcKoe npHHpTbinibe, 6 jih 3 r. IlaBJioAapa, ckb. 1, 
o&p.Z38, cmoflHCTbie rnuHH noArnayKOHHTOBOH tojiihh (flaTCKHii (?) Hpyc). 

^,HaMeTp nbijibpeBoro 3epHa no ajihhhom och okojio 50 fx, no Manoii ocn 
40 (x; ffjiMa Tena 42—47 |x. FlbijibHeBoe 3epHO yflJiHHeHHo-ajiJiHncoHnajibHon 
(popMH. leno cnaomeHO AneHaApaTbio npoflojibnbiMii rny6oKHMH kjihhobhii- 
nbiMH b nonepeHHOM ceneHHii 6opo3AaMH ( H e 3apoflbimeBbiMn), BHKnHtiHBaio- 
ihhmhch k BepmHHaM 3epHa (k nomocaM ero). 9 th 6opo3flH o6pa30BaHH bu- 
COKHMH CKJiaAKaMH peOpaMH 3K3HHbI. Ha flue 6op03AOK npoXOflOT H3BHJIH- 
CTbie JIIIHHH C OTBCTBJieHHHMH Ha HX GOKOBHe CTeHKH (Ta6n. XVII rue 2) 
9th H3BHJiHCTbie JiHnHHnoflo6 H bira P MOMeraTHbiM nannjmiiaM nbinbimi Ephed- 
ra. 9k3hh3 HecKOJibKo OTcjiaHBacTCH Ha Kornjax TCJia (Ha noniocax ero) 
oGpaaya yTonmeHHH, noAo6 H bie B03«ymHHM MeuiKaM y nunbAbi Pinaceae 
ho CHjibHO peAyi^HpoBaiiHLie. 

CTpooHHe Ten a nbinbuu Welwitschia BecbMa 6 hh 3 ko k CTpoeHHio TCJia Ephed- 
ra. 1 ' a.xH'ine me bupoctob 3K3hhm b bhac 3anaTOHHbix (hjih poAyunponaii- 
nux r) B03flyniHbix MeniKOB HecKOJibKo cSnumaeT ee c xbohhbimh. 

HeKOTopyro aHanornio no Mop<ponornnecKHM npn3naKaM mojkho npoBecTii 
MeH?«y bhaom Welwitschia H3 najieoreHa naBJioflapcKoro npirapTunibn h bh- 
AOM Toro me po^a, BbiAcneHHbiM A. A. HnrypHeBOH (1951 3 ) ns aopcnoBbix ot- 
JiomeHHH 3anaAHoro Ka3axcTaHa. OraHnaeTCH npiinpTbimcKmi bha ot 3anaA- 
no-Ka3axcTancKoro 6onee hcho BbipameimbiM otcjiochhcm 3K3hhh h necKOjib- 
ko oojiee cymeHHOH BepeTeHooSpasHoii (popMoii Tena. Ot W. macrolobata 
b o 1 c h. h 3 6accepiHa p. 9 m6bi (roTTepHBCKne rnnHbi) Ham bha oTnunaeTcn 
oojibmHMH pa3MepaMH B03AymHbix MemKOB. Ot W. Alekhini B o 1 c h. (Ce- 
BopHbin ypaji, onoKOBHAHue necnaHHKH — Men) OTjmnaeTca MeubniHMH pa3- 
MepaMH h 6ojiee cymeimbiM TejioM. 1 

IlHjibAa coBpeMeiiHoro BHAa W. mirabilis Hook, onneana y 9pATMa H a 
(Erdtman, 1943) n3ayep (1950). no CBoeMy CTpoeiinio nbuibneBoe 3epno co- 
BpeMeHHoii BejibBHHHH 6jih3ko k HCKonaeMoii 3a HCKjiioHenHeM 6ojiee oKpyrjioii 
(popMH TGJia h Meiibmero pa3Mepa B03AyiHHLix MeniKOB. 

MecTOHaxojK/ieHHe: cm. rojioTun. 

PacnpocTpaHenne: MenoBbie OTnomeHHH (cpeAHHii h BepxHHft Men) 
oanaAHoro Ka3axcTaHa; BepxHHti Men h ropH30HTbi,norpaHHBHHe c naneoAe- 
hom b CeBepnoM Ka3axcTaHe. 9on;eH (hh3h onoKOBoii Tonmn MopcKoro naneo- 
reHa) 3anaAHoro Ka3axcTaHa h aoneHOBbie oTnomeHHn 3anaAnoro Ka3ax- 
CTaHa b paaoHe Baa— Xoma. 
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HcKonaeMbie ocTaTKH, KpoMe nhinbpbi b TperaqHbix h MenoBHX otjiojkb- 
hhhx, eme Hen3BecTHH. 


CEM. EPHEDRACEAE — XBOflHHKOBblE 

Po a j Ephedra — Xbouhhk 

Ephedra eocenipites Wodehouse 

Te6ji. XVII, puc. 3 
H 

npcnapaT JSTa 170 -jr- 


BejiH^HHa nHJibReBoro aepHa ot 58 ao 75 p. 3epHO BepeTeHOo6pa3HO-3Ji- 
jiHncoHAaJibHoe, OBepTaime b Gokoboh npoeKRUH yAJiHHeHHO-oBajibHoe c 3a- 
ocTpenHbiMH BCpniHHaMH. Ot noJiioca k nojnocy npoxoAHT npoAOJibHbie rjiy- 
CoKIie CKJiaAKH 3 K 3 HHH. KoJIHHeCTBO CKJiaAOK HeBBTHOe — 5 HJTH 7. PeGpOBHA- 
Hbie 6 opTa CKJiaflOK b 33 Bhchmocth OT pa36yxaHHH nbinbpbi MoryT^CbiTb y3- 
khmh HJIH mapoKHMH. Me®Ay SopTaMH CKJiaAOK oopa30BaHW rnyoonne 60 - 
P 03 AU (no-BHAHMOMy, 3 to ho 3apoAbimeBbie 6opo3Abi) c kjihhobiiahmm nonepen- 
HbiM cenenHeM. no Any 6opo3A npoxoAHT H3BHJiHCTaa TpemHHKa (rapMOMe- 
raT), noAoGHaH TpemHHKaM y coBpeMeHHbix bhaob Ephedra. 3 i\ 3 HHa HMeeT 
MCJiKOSopHHCTyio CTpyKTypy, hto H30opa>KaeTca b bhab MejiKOTonenHoro pa- 
cyHKa Ha noBcpxHOCTH 3epHa. 

ribiJibRa HMeeT nojiHoe cxoactbo c nbiJibHOH h. eocenipites W o a e n o u- 
se onncaHHOH p's aopenoBbix oTnomeHiiii rpHH-PiiBep (Wodehouse, 
1932, Ta6ji. Ha CTp. 499, $nr. 20). nbinbpa HCKonaeMoro BHAa Ephedra HMeeT 
gojiboioe cxoactbo c nuHbAOH HUHe WHBymero BHAa E. glauca, onHcaHHOH 
ByAxay 30 M (1933), a Tanwe c nbuibuoa Hbme mHBymero BHAa Ephedra stro- 
bilaceae Bunge, onncaHHOH aBTopoM (1954). 

MecTOHaxoHtAeHHe: naBJioAapcKoe npHiipTbiuibe, noc. llapa 
MOHOBKa, ckb. 1, noArnayKOHirroBbie tjihhh AaTCKoro (?) apyca (Men — naneo- 

TT0TT ) . u 

PacnpocTpaHOiiHo: aopeH CeBepHoii AMepnim; BepxnHii Men 
h 3 on,eH CeBepHoro Ka 3 axcTaHa; Men h naneoreH (hh3u) 3anaAHoro Ka 3 ax- 

cTaHa. „ 

B HacTonmee BpeMH E. strohilaceae Bunge pacnpocTpaHe H a b nnocKO- 

ropHbix uacTHX IfeHTpanbHoii A 3 HH Ha neTynnx necKax. 


Ephedra aff. Przewalskii Stapf. 


IlpenapaT N“ 198 -rr- 

JTniiHa HHHbn;eBoro 3epHa onono 50 p., mupuna (no Manoii och) 32 48 p. 

3epHO annnncoHAanbHoe, onepTaHHe b Sokoboh npoeKAHH OBanbHoe^co cnerna 

3 aocTpeHHUMH BepmHHaMH. Teno CHa6meHO npoAonbHbiMn menoonaMH (oo- 
po3AaMii), pa3AeneHHbiMH cKnannaMH — peGpaMH. 

3K3HHa OAHOcnoiiHan; Tonmnna 3K3HHbi 3HaunTenbHO yMeHbinaeTCH Ha 
HOBOPXHOCTH 6op03A H yBCnHHHBaeTCH Ha BepiHHHaX CKnaAOK. npH 3TOM Bep- 
raHHM HHH pe 6 pa cunaAOK pa 3 ABoeHbi b BHAe 6opo3AU, hto xopomo pa3nn- 
qaeTCH npn nonapHOM nonomeHHH 3epHa. no-BHAHMOMy, 6opo3AM obpa30Ba- 
HH H a HOBepxHOCTH pe 6 ep h hbahiotch aapoAHineBHMH, 6opo3AonoAOOHbie me 
vrny 6 neHHH Me*Ay cwnaAKaMH skshhu — numb npHcnoco 6 neHHe nunbpe- 
Boro 3 epHa k apHAHMM ycnoBHHM. n P H 3 acyxax 3 th cKnaAKH cnocoocTByiOT 
HanSonbraeMy cmnMaHHio 3epHa, npn HacTynneHHH nepHOAHqecKHx AomAen — 
pa 36 yxaHHio ero, 6 e 3 pa 3 puB 0 B 3 K 3 hhu. no Ha 6 niOAeHHHM B. B. dayep, nunb- 
peBoe 3 epHO Ephedra MomeT npH paaSyxaHHH npHHHTb $opMy npaBHAbHoro 
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ajijmnca 3a chgt BHBcpHyBnmxcfl h pacnpaBHBiHHxca CKjiaflOK h 6opo3n mg- 
JKfly HHMH. 

B PaGoTe M. n. rpunyK (1954) npHBOAHTca onucaHiie coBpcMCHnoro Bima 
hp ledra Przewalskii S t a p f. , BGCbMa 6nH3Koro no Mop<|)OJiorHHccKHM npn- 
3HanaM k HaniCMy ncnonacMOMy BHfly. M. n. FpnqyK oTMcaaGT, hto ochobhog 
otahhhc Hbuibitbi E. Przewalskii ot nponiix bhaob 3aKjnoHacTcn b tom, hto 
ona cna6>KGHa 20 GopoaAaMH, npHHCM 10 H3 hiix rayooKiio, noHTH floxoflnmiiG 
flo nomocoB (npn nonoHccuHii 3epHa b nojiapHoii iipooKitHii), a 10 — Goncc 
KopoTKne h MCHee rjiyGoKiie, noaTOMy «AonbKH» pacnono>KCHbi napaMH. 9 tot 
npn3HaK — floGaBOHHbie mcakhg 6opo3AKii Ha pcopax CKjiaflOK — HacTOJibKO 
CBoeoGpa3eH, hto mojkct cjiyntHTb ocHOBamicM AJIH TOTO, HToGbi BIIA E. Prze- 
walskii a onucaHHbiii naMH ncKonacMLin bha CHHTaTb Gjih3khmit. 

MecTOHaxowACHiie: IlaBnoAapcKoe npHupTbiuibc, 03. KcMHp- 
Ty3, oGh. 6, rnHHbi c oTncnaTKaMH pacTCHiiii, BTopaa KOHTHHCHTanbHaH cbhtb 
(Bepx cpeAHero ojraroiiena). 


Ephedra cf. distachya L. 

Ta6ji. XVH, p H c. 6,7 
UpenapaT JSis 259 

fljinna nbijiLi^eBoro 3epna (no aahkhoii och) 58— 70 p, inupniia (rro Manoii 
OCh) 40 oOp., B 3aBHCIIMOCTII OT TOTO, HaXOAHTCH Jill 3CpilO B CTKaTOM HJIH pa3- 
oyxnieM coctohhhh. OnepTamie nbuimcBoro 3cpHa b Gokoboh npocKi^nn yA~ 
AHHeHHO-OBajibnoe. 3epHO HMeeT ot 6 ao 9 6opo3A a ctojibko jkc y3i<Hx peG- 
pbllHGK. TapMOMeraT BbipaWCH AOBOAbHO HGTKO, BGTBHCTblH, HO BGTOHKII 3Ha- 
AHTGAbHO KopoHG h MCHGG pa3B6TBAHioTCH , hcm y nbuibiyd E. cf. intermedia. 

Ham HCKonaeMbiii bha ctpochhgm rapMOMcraia, 6opo3AOK 11 peGpbjnieK 
cxoAeH c nujimon coBpeMCHHoro bhab E.distachia , onucaHHoro M. I\. Ipn- 
q y K (1954). OTjmnaeTcn ot iiero GoAbineii bgahhhhoh h He ctojib hciio 
BupajKeHHLiM rapMOMeraTOM. 

M e c t o h a x ok a e h h e: IlaBAOAapcKoe npnupTHmbG, 03. KcMiip- 
Ty3, necHaHO-rpaBHHHbie otaojkgbhh neTBepToii cbhth. 


Ephedra aff. intermedia S c h r. 

Ta6ji. XVII, pile. 8, 9 
3 

ripenapaT JSTs 259 -jr- 

Bhabi, 6ah3khg no Mop^oAornnecKHM npn3naKaM, ynoMHHaioTCH b ejie- 
Ayion^nx pa6oTax: 

1940. Ephedra Thiergart. Die Mikropalaontologie ais Pollenanalyse im Dicnst 
der Braunkohlcnforscliung, Taf. IV, Fig. 4. 

1949^ Cf. Ephedra Thiergart. Der stratigraphiscke Wert mesozoischer Pollen und 
Sporen, Taf. IV/V, Fig. 39. 

^jnraa nmibiteBoro 3epHa (no Sojitmeii ocn) 65—70 g, ninpima (no Manoii 
och) 30—40 [i . 3epno yAAHHeHHO-annHncoHAanbHoe, oncpTamie b Gokoboh 
npoeKiuiH yAJiHHemio-OBajiBHoe, b nonnpHon npoGKAHii — HCTbipex, nnTH- hah 
mecTnyi oABHan 3Be3AonoAo6Han <j)niypa. nbinbijeBoe 3 epH 0 CHaG>Keiio ne- 
TbipbMB, nflTblO HAH ineCTblO CKJiaAKaMH M, COOTBeTCTBGIiHO, HeTLipbMH, nmbio 
hah mocTbio 6opo3AaMH. no BHeniHeiviy npaio Ka>KAOH ckabakh pacnonoAceHbi 
y3Kne yrnyGnenHH — 3apoABimeBbie 6opo3AKH (?). 

9K3HHa OAHOCAOHHan, MeAKo-nAocKoGyropnaTan. KoHTyp peGpoBHAHbix 
Kpaes CKAaAOK nacTo HMeeT H3BHAHCTbiii pncyHOK. no Any h CTeHKaM 6opo3A 
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MeJKJjy CKJiaAKaMH xopomo BHAHa H3BHJIHCTaH H BCTBHCTaH JIHHHH rapMO- 
MeraTa. 

IlbiJibAa coBpeMeHHoro BHAa Ephedra intermedia S c h r., onncaHHan 
M. n. rpflHyK (1954), HMCGT BeTBHCTHH, HaCTO ABa>KAbI BCTBHCTblH rapMO- 
MeraT. Pa3M0p 3epHa coBpcMCHHoro BHAa okojio 60 [x. HcKonaGMbm bha otjih- 
qaeTcn ot coBpeMGHHoro Gojibjhch bgjihhhhoh h Mciiec bctbhctbim rapMOMcra- 
TOM. IloCJlGAHGG MO>KCT 3aBHCGTb HG CTOJIBKO OT pa3JIHHHH B CTpOGHUH , CKOJIb- 
KO OT COXpaHHOCTH 3GpHa II CTCHCHH GTO MHHC pa J1H c BUM H . 

riujibAa E. aff. intermedia hmggt tbkjkg oojilihog cxoactbo h c nbuibijOH 
coBpeMGHHoro BHAa E. strobilaceae Bunge. OTjiHuaGTcn HCKonaCMan nbijib- 
n,a ot 3Toro BHAa MeHbnniM kojihhgctbom 6opo3A h pcGpbimcK h Gojibihhm pa3- 

MGpOM. 

M e c t o h a x o h? a e h h e: IlaBjioAapcKoe ripimpTbimbe, GacccHH 
p. ^HAcpTbi h 03. KcMHp“Ty3, nccqaHO-rjiiiHHCTbic otjiojkghhh ucTBcpToii cbhth 
KOHTHHCHT aJIbHblX OTJIO>KCHHH BGpXHCrO OJIHrOII,GHa. 

P a c n p o c t p a h e h h e: nbuibua Ephedra aff. intermedia , ne onpe- 
AejiGHnan ao BHAa h o6o3HaqacMan Ephedra sp., HGOAHOKpaTiio oTMGuacTCfl 
b cnucKax n bijib u;e bbix cncKTpoB Ka3axcTaHa ot oJiiiroiiGHa ao neorGHa bkjiio- 
UHTGJIbHO. 

CoBpGMCHHbiH BHA — E. intermedia Schr. - THnnumm nycTbiHHbm h 
nycTbiHHO-CTGiiHoii bha U,GHTpajibiioro h lOmiioro Ka3axcTana. Ccjihtch ua 
KaMGHHCTOM H HGCUaHOM rpyilTG B aCCOU,HaH,HHX HOJIblllHblX nycTbiiib. 

JE-phedrites trinata sp. nov. (pollen) 

Ta 6 ji. XVII, pnc. 10 , 11 , 12 
IlpenapaT N 2 146 -jr- 

r 0 JI 0 t h n: IlaBjioAapcKoe IIpHHpTLinibe, oacceiiH p. Bhagptbi, cjiio- 

AHCTbie rJIHHbl C paCTIITeJIbHblMH OCTaTKBMH , BTOpaH CBHTa KOHTHHCHTaJIbHblX 
OTJIOKGHHH (OJIHrOH,eH) . 

JJjiHna nbiJibAGBoi o 3 cpna (no ajihhhoh ocii) 35 — 40 — oO tx,mnpiiHa (no Ma- 
jioh och) 25 — 28 y. 

IlblJIbAGBOC 3CPHO yAJIHHGHHO-3JIJIHnCOHAaJIbHOG C TpeMfl BbICOKHMH CKJiaA- 
KaMH — pcOpaMH, MGJKAy KOTOpbIMH npOXOAUT IJiyGoKHG 6op03AbI C H3BH- 
jihctoh TpeimiHoii no Any (rapMOMeraT). 3apoAbiinGBbiG 6opo3Abi pacnojionce- 
Hbi 11 a noBGpxHOCTii CKJiaAOK, uto xopomo bhaho npii pacnojio>KCHHH 3epHa 
b noJiapnoH npOGKAHH. 

no BHCiHHCMy oGjiHKy 3cpHO aoji>kho Glitb OTHGCGHO k poAy Ephedra , ne- 
CMOTpn na to, hto kojihhgctbo 6opo3A h CKJiaAOK y HCKonacMoii <j)opMbi 3Ha- 

HHTCJIbHO MGIIbmG, HCM oGblHHO y nblJIblICBbIX 3GpGH H3BGCTHBIX HaM COBpG- 

MeHHbix bhaob Ephedra. Anajiora cpcAH coBpGMeniibix bhaob hct. 

M g c t o h a x o Hi a g h ii c: cm. rojioTiin. 

PacnpocTpanenne: ojiHrou,enoBbie otjiojkchhh naBJioAapcKoro 
npHHpTbimbn. 

CEM. GNETACEAE — THETOBblE 
Cnetvmites sp. (pollen) 

Ta 6 ji. XVII, puc. 13 

3h 

IlpenapaT N 2 14 

nbiJibiieBoe 3cpno c^cpoHAajibHOC, SccnopoBOG, 6c3fiopo3AHOG. flnaMGTp 
nujibucBoi o 3 cpHa okojio 18 y. 3k3hii 8 AByc JioHHan (?), TOJimnHa cc okojio 2 y.. 
CKyjibriTypa MCJiKoGyropnaTan. EyrrpbF nocTanjiGHbi ncnjioTHO, nnoiAa ohh 
OCT pOKOHGBHblG M TOrjia noBGpXHOCTb MO>KHO Ha3Baib MGJlKOIUMnOBaTOH. 
KoHTyp 3GpHa mgjikobojihhctlih. noBcpxnocTb KpynHOTOHGqHaa. Hc- 
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KOTopwe 3K3eMnjiHpH HMeroT TpeuiHHy a Tor^a MoryT 6 biTb npHHHTbi 
3 a nHjibity Cupressaceae. ribijibija acKonacMoro BH#a BGCbMa 6 jiH 3 Ka no cTpoe- 
HHK) k coBpeMCHHOMy BHfly Gnetum Gnemon, onncaHHOMy B. B. 3ayep (1950), 
HO, HOCMOTpH Ha 3TO CXO^CTBO, 3a HCKOIiaCMbIM BH^OM OCTaBJIHCTCa TOJIbKO 
poaoBoe Ha 3 BaHne, Tan nan b a^HHoe BpeMH nbijibija Gnetum coBpCMeHHtix bh- 
aoB eme He H 3 yaeHa, a 3 thx BnaoB 25. BnojiHe bo3mo>kho, hto BiiocjieacTBaa 
6 yayT H3BecTHbi nbijibijeBbie 3epHa coBpeMeHHbix BaaoB, ropa 3 ao 6 ojiee 6 jih3- 
Kne k Harnen (|>opMe, hgm Gnetum Gnemon L. 

MecTOHaxojKaeHiie: CeBepHoe ripnapajibe, ropa Eoc-Eae, can- 
cayjibCKaa cbhtb (BepxHaa aoaeH). 

P acnponpaHCHHe: rrbiJTbija Gnetum h noao6Haa ea, a TaK>Ke pac- 
THTejibHbie ocTaTKH poaa Gnetum oTMeaeHbi b najieon,eHOBbix OTjioweHHax 
Ilpnapaaba a Ha>KHero IIoBoamba. Abtopom nbuibaa Gnetum (?) o6Hapy>KeHa 
b HmKHenajieoreHOBbix OTjio>KeHHax CeBepHoro Ilpaapajiba a IlaBjioaapcKoro 
ripaapTbimba. 
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O b e h k h h H. K. CpejTHenajreoreHOBbie OTJiojKeHHH TypraHCKOH BnanHHbi h CesepHoro 
IT pniipTbimbH . ABTope^epaT, JI., H3jr. Bcec. reoji.-pasBejr. hhct., 1951. 

O b e n k h h H. K. Otjtojkchhh cpenHero najieoreHa TypraHCKOH BnanHHbi h CeBepHoro 
IIpnapajibH. M., Toe. HayqHO-Texn. H3 n. jiht. no reonornn h oxpaHe Heap, 1954. 

O bhhhhhkob H. H. K HCTopHH pacTHTejibHOCTH iora CpeffH©H A 3 HH — Cob 6 oTa- 
HHKa, 1940, A® 3. 


O p JI o B p. A. 1. HeKOTopue nanHbie o jpeTHHHbix h nocjieTpeTHHHbix OTjroHteHHHx ce- 
BeoHoii oKpaiiHu KHprH3CKoii ropHoii CTpaHbi. — M3B. rjiaBH. reoji -nasBen vnD 
1930, 49, JVs 10. ’ F J F * 


O p ji o b 10. A. 2. PacKonKH $ayHi>r rannapnoHa Ha HpTbime. — ripapona, 1930, A® 1. 
O p ji o b K3. A. HoBbie MecTOHaxojKneHHH TpeTiinHbix MJieKonHTaiomnx b Ka3axcTaHe — 
ripnpoAa, 1937, A*® 9. 
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K Ta6jiHijeI 

1—3. Zamites sp. (pollen.). YBeji. 400. 

4,5. Encephalarites cycadioides sp. nov. (pollen). YBeji. 400. 
6 — 11. Ginkgo bilobaeformis sp. nov. (pollen). YBeji. 400. 
12—14. Ginkgo biloba L. (recent.). YBeji. 400. 

15, 16. Ginkgoites sp. (pollen). YBen. 400. 

17, 18. Taxus cuspidataeformis sp. nov. (pollen). YBen. 400. 
19, 20. Taxus baccataeformis sp. nov. (pollen). YBen. 400. 

21. Taxites (?) sp. YBen. 400. 

22, 23. Torreya californiformis sp. nov. (pollen). Yseji. 400. 
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K t a 6 ji h ij e II 

I, 2 Podocarpus sellowijormis sp. nov. (pollen). YBeji. 400. 

3 — 6. Podocarpus andiniformis sp. nov. (pollen). Phc. 3 — 
yBeji. 400; pnc. 4— yBeji. 600. 

7. To we, CTpoeHHe ceTKH Ha B03AymHbix Mernnax. YBeji. 500. 

8 — 10. Podocarpus nageiaformis sp. nov. (pollen) Phc. 8 — 
yBeji. 400; pnc. 9. h 10 — yBeji. 500. 

II. To we, CTpoeHHe ceTKH Ha B03flynmwx Mernnax. YBeji. 500. 
12, 13. Podocarpites kazakhstanica sp. nov. (pollen). Phc. 12 — 

yBeji. 500; pnc. 13 — yBeji. 400. 

14. To we, CTpoeHHe ceTKH Ha B03flyuiHbix MeuiKax. YBeji. 500. 

15. To we, CTpoeHHe CTpyKTypti noBepxHOCTH Tena. Ybcji. 500. 
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K t a 6 ji h q e III 

1,2. Podocarpites gigantea sp. nov. (pollen). Pne. 2 .— Ybcji. 500. 

3. To we, ^eTajit CTpoeHHH ceTKii B03flyinHMx MeuiKOB. YBeji. 400. 

4. To jKe, CTpoeHHe ceTKH B03^yinHLix MeuiKOB (cjieBa) h cKyjn>n- 

Typu noBepXHOCTu Tejia (cnpasa). Ybcji. 400. 

5,6. Podocarpus andinus P o e p p. (recent.) (nojinpuaa npoeKunn). 
Ybcji. 400, 

7. Podocarpus aff. dacrydioides. A. Rich. YBeji. 400. 

8 — 11 . Daerydium elatumiformis sp. nov. (pollen). Ybcji. 400. 

12. To >Ke, CTpoeHHe ceTKH B03AyuiHi,ix MeuiKOB (cnpaBa) h CKyjiBii- 

Typu noBepxHOCTH Tejia (cjieBa). YBeji. 500. 

13. Araucaria elegans sp. nov. (pollen). Ybcji. 500. 

14. Agathis ovataeformis sp. nov. (pollen). YBeji. 500. 
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K TaGjinqelV 

1,2. Abies sibiriciformis sp. nov. (pollen). YBeji. 400. 
3. Abies protofirma sp. nov. (pollen). YBeji. 400. 

4 — 6. Keteleeria davidianaeformis sp. nov. (pollen) 
YBeji. 400. 
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K t a 6 ;i ii n e V 

1. Keteleeria sp. YBeji. 500, 

2. Picea tasaranica sp. nov. (pollen). YBeJi. 400. 

3. To >kc, AeTa;ib cTpocHwa cctkh B03Aymiibix MemKOB (c.ieBa) h 

CKyabriTypbi iiuito (cnpaBa). yBCji. 500. 

4. Picea schrenkianaejormis sp. nov. (pollen). YBeji. 400. 

5. Picea schrenkianaejormis sp. nov. (pollen) (h 3 KOHTHiicnTa jib- 

nbix OJiiironeiioBbix otjiojkciihh). Ybc^. 500. 


194 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 





Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


K t a 6 ji h ij e VI 

1—4. Picea alata sp. nov, (pollen) (ex gr. P. jezoensis Gar r.). 
YBeji. 500. 

5. To >«e, ^eTajib cTpoemiH ceTKH B03,a;ymHbix MeniKOB (cnpaBa) 
h CTpyKTypti noBepxHOCTH Tejia (cueBa). Yseji. 500. 
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K t a 6 ji h ij e VII 

1 — 3. Cedrus atlantica M a n e t t i (recent.). Ybcji. 400. 

4. Cedrus deodara Loud, (recent.). YBe;i. 400. 

5, 6. Cedrus libani Laws, (recent.). Yaeji. 400. 
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TAEJIHLJA VII 
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K t a 6 ji it n e VIII 

1 — 5. Cedrus aff. deodara Loud. YBeji. 400. 

G. To >«e, fleTajib CTpoeimfl noBepxHOCTH Tejia. 

7, 8. Cedrus laxireticulata Z a u c r (pollen). Phc. 7 — yue;i. 500; 
pnc. 8— yBejr. 400. 
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K t a G ji n u e IX 

1 — 4. Cedrus piniformis sp. nov. (pollen). VBeji. 400. 

5, 6. Cedrus J anschinii sp. nov. (pollen). YBeji. 400. 

7. To we, /ieTa.!Ti> CTpoeHHH CTpyKTypu B03tfyimibix mgiukob. 
YBeji. 400. 

8—10. Cedrus parvisaccata Z a u e r (pollen). VBeji. 400. 
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K t a o /i h no X 

1 — 5. Cedrus pusilla Z a u e r (pollen). Vbo;i. 400. 

6. Cedrus aff. libatii L a w s. YBeji. 400. 

1. Cedrus longisaccala sp. nov. (pollen). YBe;i. 400. 
8—13. Pinus cembraeformis sp. nov. (pollen). YBen. 400. 
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K t a f> .IT b n e XI 

1 — 5. Pinus aff. koraiensis S i e b. et Z u c c. VBeji. 400. 

6, 7. Pinus microsibirica sp. nov. (pollen). YBe;i. 400. 

8 — 10. Pinus sibiriciformis sp. nov. (pollen). YBeji. 400. 

11. Pinus ex gr. sibirica R u p r. (Maye r.). YBea. 500. 

12. To »e, Aeiajib cTpoeHHH ceTKH B03AyinHbix MeumoB (cnpaBu) 

h CTpyKTypu Tejia (cjieBa). YBeji. 500. 

13. Pinus ex gr. sibirica R u p r. (M a y r.) H 3 aoueiiOBbix otjio- 

weHHii r. Tac-ApaH b CeBepHOM ITpriapajibe. Yb6;i. 400. 
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K t a 6 ji h ij e XII 

1, 2. Pinus protocembr a sp. nov. (pollen). Yseji. 400. 

3. Pinus ex gr. protocembra sp. nov. (pollen). YBeji. 400. 

4, 5, 7, 8. Pinus strobiformis sp. nov. (pollen). YBeji. 400. 

6. To we, fleTajib CTpoeHHH ceTKH MeniKOB (cnpaBa) n CTpyKTypw 
noBepxHOCTH Tena (cneBa). YBeji. 400. 

9^12. Pinus peucejormis sp. nov. (pollen). YBeji. 400. 
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K t a 6 ji h u e XIII 

1 — 3. Pinus exelsaejormis sp. nov. (pollen). Pnc. 2, 3 — yBCji. 500, 
pnc. 1 — yBeji. 400. 

4, 5. Pinus ex gr. exelsaejormis (pollen). YBeji. 400. 

6. Pinus gerardianaejormis sp. nov. (pollen). Ybcji. 400. 

7—9. Pinus longifoliajormis sp. nov. (pollen). YBen. 400. 

10 — 13. Pinus ponderosaeformis sp. nov. (pollen). Pnc. 12 — mcji- 
kiih Bapuam. 

14. To >kc, ^eranb CTpoenna cctkh B03AymHbix mciijkob (cneBa) 
h CTpyKTypiii Ten a (cnpaBa). Ybcji. 400. 
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K t a 6 ;i h q e XIV 

1 — 3. Pinus bicornis sp. now (pollen). Phc. 2,3 — yeeji. 500; 
pnc. 1 — yBeji. 400. 

4. Pinus minutus sp. now (pollen). YBeji. 400. 

3—9. Pinus taedaejormis sp. now (pollen). YBeji. 400. 

10. To >Ke, cTpoemie ceTKH B03^ymHwx MeinKOB (cnpaBa) h CTpyK- 

Typu noBepXHOCTH Tejia (cjieBa). YBeji. 400. 

11. To H*e. 

12 — 15. Pinus singularis sp. now (pollen). Pnc. 14 — yBeji. 500; 
pnc. 12, 13, 15— yBeji. 400. 

16. To me, fleTajm cTpoeHHH CTpyKTypu Tejia (cnpaBa) h ceTKH 
B03;i;ymHi»ix MeiuKoB (cjieBa). YBeji. 500. 
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I\ t a 6 a u ]\ e XV 

1 — 4. Pinna banksianaeformis sp. now (pollen). Pne. 3 — ynejx. 800; 
pac. 1, 2, 4 — yBen. 400. 

5. Pinus halepensi formis sp. now (pollen). Me an mi oK3CMUJiflp. 

6. Pinus protosilvestris sp. nov. (pollen). YBeji. 400. 

7— 13. Pinus aff. silvestris L, (ns OTjio>KeHHit nmKiiero n cpe;uicro 
onnroijeHa). yBea. 400. 

14 — 16. Pinus aff. silvestris L. (ns OT.no>Kennii nanoncHa n neTBCp- 
TH^HBIX). YBeji. 400. 
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K t a 6 ji ii u o XVt 

1. Tsuga crispa sp. nov. (pollen). VBe. 1 . 400. 

2. Tsuga torulosa sp. nov. (pollen). yBe.i. 400. 

3. S dado pity s tuberculata sp. nov. (pollen) (ex gr. S. verticillata 

S i e b. et Zuc c.). yBe.i. 400. 

4. 5. Sequoia semperviriformis sp. nov. (pollen). yBe.ii. 500. 

0. Sequoia semperrirens K n d 1. (recent.), yneji. 400. 

7. Taxodium aff. distichum (L.) Ricli. VBeji. 400. 

8, 9. Taxodites sp. yBeji. 400. 

10 — 12. Cunninghamia aff. lanceolata L a m b. yBo;i. 400. 

13 — 15. Thujaites sp. (pollen). Ybcji. 500. 

16. Libocedrus sp. (pollen). yBe.iT. 400. 

17—19. Cupressiles sp. (pollen). Pnc. 17.- -YBe.Ti. 500; pile. 18, 19 — 
yBeji. 400. 

20. Cupressiles sp. (pollen) (ex gr. Cupressus pollens Bole h.). 

yBeji. 400.) 

21. Chamaecyparites sp. (pollen). yBen. 400. 
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K t a o ji h 4 e XVII 

1. Chamaecyparites sp. Ybcji. 400. 

2 . Welwitschites protomirabilis sp. now (pollen). Ybcji. 400. 

3. Ephedra eocenipites Wodehouse. Ybcjt, COO. 

4. Ephedra aff. Przewalskii S t a p f. (b Cokoboh iipocKUHn). 

Ybcji. 400. 

5. To a<e b nojiflpHoii npoeKijHH. 

6 . 7. Ephedra aff. distachya L. Ybcji. 400. 

8, 9. Ephedra aff. intermedia. Sch r. Ybcji. 400. 

10 — 12. Ephedrites trinata sp. nov. (pollen). Phc. 10 — b Cokoboh 
npoeni^HH; pnc. 11 n 12 — b nojinpHoii. 

13. Gnetumites sp. (pollen). Ybcji. 400. 
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I. KpaTKUH oaepn reojioraa h iia.-ieoreorpa$iui llaBJioAapcKoro llpaapTbiuibH a 

CeBepHoro IIpaapajibH h HenoTopue cBeAeHaa o reojioraaecKOM CTpoeana 
TypraacKoii BnanHHU 13 

II. K HCTopiia $jiophi a pacniTejibHOCTH KasaxcTaHa b TpeTHaaoe BpcMa . ... 35) 

III. 3Ha*ieHHe iiujibhu rojioceMeHHbix ;yia xapaKTepacTHKa najioojiaHAiuagrra 

najieorcHa a OT'iacTu HeorcHa 43 

IV. PacixpocTpaHCHHO iibuibi^u rojioceMeHHbix b KaaHOBoacKHX oT.iio>KeHHHx Hsb- 

.lOMapcKoro ripHHpTbiraaa h CeBepHoro lipnapajita 30 

V. PyKOBOAHn^ae cnopoBO-nbLibu.eBbio cneKTpbi rojioceMeHHbix A J ia cTpaTarpa^aao- 

cKoro pacajiGHeHaa KnaH030HCKiix OTJiojKeHaa llaBJioAapcKoro IIpaapTbiiubH 
a CeBepHoro IIpaapajibH 65 

VI. (DjiopHCTHHccKHH aHajiH3 ciiCKTpoB a mx cTpaTarpa^aaecKoe BHaaGHHC . . 70 

VII. Mop^o.Tiora'iecKoe onacanae rojioceMeHHbix, BbiAejieHHoa H3 KaiiHo- 

30MCKHX ouio>KeHHM llaBJioAapcKoro llpaapTbiinba a CeBepHoro npaapajiba 87 
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Com. Cycadaceae — CaroBHHKOBbie 92 

2. Kjiacc Giokgoale — raiiHroBiiie 94 

Com. (liiikgoaeeae — FiiHKroBbie 94 
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E.ietia Mumpueona SaKMincuaH 

CTpaTnipa|)H i iecKOe aiia'ienae iibiJibUM rojioceMeHHbix KaaaosoMCKHx otjiowghhh 
llaBAOAapcKoro npaapTHHiba a CeBepHoro ripnapajiba 
(TpyAu Feo.iora«iccKoro aacTHTyTa, BuaycK 6) 

* 

ymeepotclcno n nenatna rcowsunecnuM unr.mumymoM AKadeM.ua ft ayn CCCP 

* 

Penairrop 1133a rejibcxBa II. M. l IenuKma . TeiHHqeomitt peaaKTop C. F. Hoeuh'oea 

* 

PWCO AH CCCP JV?98-50R. CflaHo b naOop 1 /IX — 1950 r. /loan, b nenaTb 17/ 1 — 1957 r. <t>opMat 6yiu. 
70xl08 1 | le Ileq. ji. li,r)+2 1 | 1 11a mcji. OyM. + 3 biui. =15,05 + 2 1 4 11a MeJi. OyM. + 3 bkji. Yh.-hoa. Jihct. 
14,4+3.4 bkji.= 17 , 8 . T H pa>K 1300. Han. J\l? 1555. Tun. 3a«. 850. T -00308. 

Uena 13 p. 

H3AaTejibCTBo AKaaeMHH Haya CCCP. MocKBa, B-64, IIoncoceHcioiM nep., a. 211 
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11 OJ IPAH.J1EHH H H OnE^ATKH 


CTp. 

C-rpoHa 

HaneqaTaao 

ftOJBKHO OUTb 

37 

28 cb. 

EornanoB 
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56 

22 cb. 

Podocarpus 

Podocarpites 



kazakhstanica 

kazakhstanica 

59 

TaSjraija 2, 




rpa'fm 1 , 




CTp. 9 CB. 

P. gerardiformes 

P. gerardianaeformis 



<Dhi\ 14, rpa$a3 





cjieBa, CTp. 6 cb. 

HorpancKaa 

^arpaacKan 

86—87 


<Dnr. 14, rpa$a 1 





cnpaBa, CTp. 





3 CH. 

Dacridium 

Dacrydium 


Tpyaw THH, Bun. 6. E. ft. 3aKJiHHCKan 
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AKA4EMHS HAyK COK33A COBETCKHX COLJHAAHCTHHECKHX 

PECnyEAHK 


EKDAAETEHb HHCTHTYTA 
TEOPETHMECKOfi ACTPOHOMHH 

Tom VI, K» 7 (80) 


H3AATEAbCTBO AKA4EMHH HAYK CCCP % 
MOCK BA 1957 A EHMHT P A A 
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BwjiJieieHb HHCTHTyia TeopenmecKOH Actpohomhh 

T. VI 1957 Ns 7 (80) 


MaAbie nAaHeTbi 

(1955) 

H. C. CaMoiiJioea- Axornnoea 


Pe3yAbTaTbi Ha6AK>4aTeAbHOH h 3(peMepH4HOH pa6oTW no mqamm nAaHeTaM h KpaTKHH o63op AHTepa- 

Typbi 3a 1955 r. 

MINOR PLANETS 1955, by N. S. Samoilova- Yakh on tova. — Summary on Minor Planets work 
during 1955. 


B aBrycTe 1955 r. BwmeA H3 nenaTH c 6 ophhk 3(j>eMepH4 MaAbix nAaHeT Ha 1956 r. 
( 4 ecHTM» ro 4 H 34 aHHJi), cocTaBAeHHbiH no o6pa3ijy npouiAbix AeT. B cootbctctbhh 
c noHieAaHHHMH, BbiCKa3aHHbiMH HAeHaMH Komhcchh N° 20 Ha ci>e34e Me*. 4 yHapo 4 Horo 
acTpoHOMH^ecKoro coio3a b Phmc, h c pemeHHeM komhcchh AcTpocoBeTa no TepMHHOAorHH 
Ha3BaHHH meawx nAaHeT b „9tj)eMepH4ax“ 4aHbi h Bnpe4b 6y4yT 4aBaTbCH b AaTHHCKoft 


TpaHCKpHniJHH. 

nAaHCTHWM IjeHTpOM B IjHHIJHHHaTH BMnyLgeHO B 1955 r. 159 nABHeTHWX JJHpKyAHpoB 
OT 1167 40 1326 HOMepa (Minor Planet Circulars, 1955). B hhx ony 6 AHKOBaHbi npe4Bapn- 
TeAbHwe o6o3HaneHHH 27 nAaHeT, otkpmtmx b 1953 r.: 1953 CN, EM, FNj, JN, KB, OM, 
ON. TE,— TG„ VG,— VQ„ XB„ YD— YJ; o6o3HaneHHH 203 nAaHeT, otkpmtmx b 1954 r.: 
1954 AK-AM, ET-EV, GK, HH, JP-JT, KK-KM, NQ-NS, OE, PE-PN, QK-QT, 
RO, RP, SB-SZ, SAj— SL 1( TA-TQ, UA-UZ, UA-UZ,, UA-UY 2 , WA-WP, 
XB — XO, YA — YE h 257 nAaHeT, otkpmtmx 40 HoaSpa 1955 r.: 1955 AA t , BA — BM, 
CA— CB, DA— DQ, EA— EP, GA-GB, HA— HO, KA— KC, MA— MP, NA, OA— OE, 
QA— QZ, QAx— QN„ RA-RZ, RA,— RF t , SA— SZ, SA— SY„ TA— TQ, UA-UZ, 
(JA, — UQ. B o 6 uje 8 caojkhocth b 1953 r. 6 m ao otkpmto 503 nAaHeTM, a b 1954 r. 
379 nAaHeT. 

PIonpeiKHeMy oaeHb mbao nAaHeT, Ha 6 AK> 4 aBinHxca HecnoAbKo pa3. Tax, b 19M r. 


Ha6Aio4aAHCb: 

311 nAaHeT 04HH pa3 (82 %)> 

52 nAaHeTM 4 sa pa 3 a (14°/ 0 ), 

16 nAaHeT He MeHbuie Tpex paa (4 °/ 0 ). 

ToAbKo 4Aa neTMpex nAaHeT, oTKpMTHx b 1954 r. (1954 AC, DE, ER, HC), h 4 ah .Tpex, 
otkpmtmx B 1955 r. (1955 BG, FC, FG), y 4 aAocb onpe 4 eAHTb baakhthhcckhc babmchtm. 
KpoMe Toro, onpe4eAeHM 44 CHCTeMM sacmchtob, otkpmtmx paHee (b 1904—1953 rr.); 

H3 HHX 32 CHCTeMM COTpy4HHK8MH AcTpOHOMHaeCKOTO BMHHCAHTCAbHOrO HHCTHTyTa B Fefi* 
4eAb6epre (Nachrichtenblatt der Astronomischen Zentralstelle, 1955). 

10 nAaHeT, cnncoK kotopmx npnBe 4 eH b Ta 6 AHije, noxyiHAH OKOHnaTeAbHMe HOMepa. 
BoAblliefi HBCTH 3 THX nAaHeT OKa3aAOCb B03MO>KHbIM npHCBOHTb nOCTOHHHbie HOMepa 
B pe 3 yAbTaTe OTO*K 4 eCTBAeHHH pa3AHHHbIX o 6 beKTOB, Ha 6 AI 04 aBIHHXCH B pa3HMe onn03H- 
jjhh, 0 T 4 eAeHHwe nacTO 6 oAbiHHMH npoMe>KyTKaMH BpeMeHH. BAaro 4 apn TanoMy oTo>K4e- 

CTBAeHHio y 4 aAocb noAy^HTb aAeMeHTw, yAy^uieHHwe no Ha 6 AK) 4 eHHHM b HecKOAbKHx 
onno 3 HijHHx. Tan, HanpHMep, nAaHeTa (1615) 1950 BW oKa 3 aAacb nAaHeTofi, oTKpwTofl 
eige b 1926 r. C. M. Bcahbckhm h noAyHHBinefi Tor 4 a o 6 o 3 Ha*ieHHe 1926 TO; oHa 6 MAa 
BTOpHHHO OTKpbITa B 1948 T. H nOAy^HAa HOMep 1948 TG, H HaKOHeiJ, TpeTHM pa3 


1 BiOJiJieTeHb HTA, jVe 7 (80) 
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b 1951 r., Kor4a y^aAocb onpe4eAHTb ee 3AAMimmecKne bacmchtw, a 3aTeM oTo^K^ecTBHTb 
c oTKpbiTbiMH paHee nAaHeTaMH h npoH3BecTH yAynuieHHe sacmchtob. FlAaHeTa (1610) 
1928 RT 6wAa oTKpwTa n. C£>. LIlaHH. Ee yMAocb oTo>K4ecTBHTb c nAaHeTofi 1938 WN 
h onpe 4 eAHTb 9AeMeHTbi no 4 ByM onno3nyHHM. 


Cdkcok DAaHeT, noAyHHBoiux noCTOflHHbie HOMepa b 1955 r. 


Ne 

nAaHeTbi 

ripe^BapHTeAb- 
Hbie o6o3Hane- 

HHH 

Kto OTKpbJA 

MecTo 

Ha6AK)4eHHH 

Kto BbIHHCAHA 
3AeMeHTbI 

Tag ony6AHKo- 
BaHbl 9AeMeHTbI 

1606 

i 

1950 RH. 

L. Boyer. 

Alger. 

i 

S. Bohme. 

MPC 1186/87. 

1607 

1950 RA. 

L. Johnson. 

Johannesburg. 

P. Sconzo. 

MPC 1210. 

1608 

1951 RZ. 

C. Rogati. 

La Plata. 

P. Sconzo. 

! MPC 1211. 

1609 

1951 NL. 

E. Johnson. 

Johannesburg. 

H. Hirose h T. Takase. 

MPC 1227. 

1610 

1928 RT. 

n. (D. UlaSn. 

Chmch3. 

S. Bohme. 

MPC 1244. 

1611 

1950 DJ. 

K. Reinmuth. 

Heidelberg. 

S. Bohme. 

MPC 1247/48. 

1612 

1950 BJ. 

K. Reinmuth . 

Heidelberg. 

S. Bohme. 

MPC 1281. 

1613 

1950 SD. 

S. Arend. 

Uccle. 

S. Bohme. 

MPC 1281/82. 

1614 

1952 HA. 

A. Schmitt. 

Uccle. 

S. Bohme. 

MPC 1282. 

1615 

1950 BW. 

— 

G. Link (Indiana Un.). 

S. Bohme. 

MPC 1325. 


(1606) 1950 RH a 1928 RL = 1937 TS = 1937 VO; (1609) 1951 NL = 1934 JB = 1947 WB Biiepsue oTKpwxa 
b 1934 r. b C«MeH3e T. H. HeyHMHHbiM; (1610) 1928 RT = 1938 WN; (1612) 1950 BJ — 1939 CD; (1613) 
1950 SD = 1929 CL — 1941 SR; (1614) 1952 HA = 1928 S A = 1931 EA; (1615) 1950 BW = 1926 TO = 1948 TG 

BnepBbie OTKpbiTa C. M. Bcahbckhm b CnMeH3e. 

Ilpo40A>KaAacb h 4a>Ke HecxoAbKo O/KHBHAacb pa6oTa no yAymneHHio sacmchtob Hywe- 
poBaHHbix nAaHeT. B 1955 r. ony6AHKOBaHo 49 chctcm hobwx aAeaieHTOB, H3 hhx 25 chctcm 
onpe4eAeHM b CCCP (BapTeHeBa, 1955a, 19556; KayAHHa, CnnoAa h 4hphkhc, 1955; 
XaHHHa h BapTeHeBa, 1955; UiMaKOBa, 1955). MacTb sthx 3AeMeHTOB noMenjeHa b „ 9 (pe- 
Mepn4ax Ha 1956 r. w , qacTb Boit4eT yiKe b „ 9 ({)eMepH 4 bi Ha 1957 r.“. 

B 1955 r. BHOBb Ha6AK)4aAacb nAaHeTa 515 Athalia, KOTopaa 6biAa btophhho OTKpwTa 
b 1953 r. nocAe Toro, KaK b TeueHHe 50 act oHa CHHTaAacb yTepaHHon. Ee aACMeHTw 
Tenepb yAyuiueHbi Tl. My3eHOM no Ha6Ai04eHHHM b Tpex onno3HyHHX h MoryT CHHTaTbca 

BnoAHe Ha4e>KHbiMH (MPC, JSfe 1283). 

Ha cTapbix nAacTHHKax, noAyueHHbix Ha o6cepBaTopHH MaK40HaAb4a b 1951 r. no 
nAaHy T. Katinepa o6o3peHHH acTepoH40B, 6 wah oOHapynseHw 4Ba hobwx TpoaHija, noAy- 
qHBuiHX npe4BapHTeAbHbie o6o3HaneHHH 1951XJ h 1951XK. 04HaKo Ka>K4wti H3 hhx 

Ha6AK>4aAca TOAbKO no 4Ba pa 3 a, h noTOMy MorAH 6biTb onpe4eAeHbi TOAbKo KpyroBbie 
op6«Tw. 

BoceMb nAaHeT noAynnAH b HCTeKuieM ro4y Ha3BaHHH. H3 hhx nAaHeTbi 1379 Lomono- 
sova, 1403 Idelsonia h 1484 Postrema 6wah otkpwtw T. H. HeyfiMHHWM, 4aBHo noAy- 
HH AH nOCTOHHHbie HOMepa, HO 40 CHX nop He HMeAH Ha3BaHHli (MPC, Jsfe 1252). 

B 1955 r. HaaaAHCb CHCTeMaTHuecKHe Ha6Ai04eHHH HpKHx nAaHeT, H36paHHwx 4 ah 
onpe4eAeHHa nocToaHHWx KaTaAora cAa6bix 3Be34 (CaMofiAOBa-HxoHTOBa, 1955a). Ha6AK>- 
4eHH3 Be4yTCH Ha o6cepBaTOpHHX IlyAKOBCKOfi, KHeBCKoS (AH YCCP), TaniKeHTCKOS, 
MockobckoS h Ha pa4e 3apy6e>KHbix o6cepBaTopHH: o6cepBaTopHH b ByxapecTe, KoneH- 
rareHe, Aa FUaTa, Aeft4eHe, CaHT-Hro 4a Mhah, Cn4Hee. BecbMa hhtchchbho Be4eTca Ha6Aio- 
4eHHe nAaHeTbi 51 Nemausa. 4°ArocpouHwe TOHHwe atJ)eMepH4bi btoS nAaHeTbi peryAHpHo 
ny6AHKyeT FI. Hayp (Naur, 1955). 

Ha MeAbCKoif o6cepBaTOpHH npoB04HTca oKOHnaTeAbHaa 4HCKyccHH Ha6AK>4eHH0 nep- 
Bbix neTwpex nAaHeT. Hpoh3bo4htch H3MepeHHe nAacTHHOK h onpe4eAeHHe tohhwx 
noAo>KeHHit ocTaAbHwx 12 -th nAaHeT nporpaMMW 4- Bpayepa (Yale Observatory, 1955). 

ripo40A>KaeTCH rsiKiKe o6pa6oTKa 2400 nAacTHHOK, noAyneHHwx Ha o6cepBaTopHH MaK- 
40HaAb4a no nporpaMMe I\ Kaifnepa o6o3peHHH acTepoH40B. noAO>KeHHfl nAaHeT no sthm 
CHHMK aM onpe4eAHA npw noMonjH cKOHCTpyHpoBaHHofi hm MauiHHw T. BaH6nc6poeK, noAy- 
h hbiiihM 871 noAo>KeHHe (Verkes and McDonald Observatories, 1955). 
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B E>Kero 4 HHKe BpHTaHCKoft acTpoHOMHqecKoil accoijHaijHH Ha Kam 4 wi! ro 4 npHB 04 HTcn 
4 aHHMe OTHOCHTeAbHO nOKpWTHH 3BC34 HpKHMH MBAWMH IIAaHeTaMH (Taylor, 1955a). EblAa 

c 4 eAaHa nonwTKa Ha 6 AK> 4 aTb noKpbiTHe (Nicholson a. Cragg, 1955): 22 4 eKa 6 pn 1954 r. 
Ha o6cepBaTopHH IlaAOMap 6 wah c4CAaHw c noMonjbio 100 - 4 «)ftMOBoro petpAeKTopa 4Ba 
cHHMKd BecTbi okoao npe4CKa3aHHoro MOMeHTa noKpwTHH. 04 Haico noKpbiTHe He npo- 
H 30 UIA 0 : BecTa nponiAa Ha 1"8 ceBepHee 3 Be 34 M BDh- 19 ° 945 . floKpwTHe Mor ao 6biTb 
bh 4 hmo b ioro-3ana4Hoa KaHa 4 e. Ha 1956 r. npe4CKa3aHo TOAbKo 04H0 noKpbiTHe 3Be34bi 
BecTofi, BH4HMoe b AHTapKTHKe. 28 moHH 1955 r. riaAAa4a npofi4CT nepe4 TyMaHHocTbio 
M15 b Ilerace (Taylor, 1955a). 

r. TafiAOp, 3 aHHMaiOIIJHHCH npe4BbmHCAeHHHMH nOKpWTHfi 3Be34 MaAbIMH IIAaHeTaMH, 
ony6AHKOBaA onncaHHe npHMeHneMoro hm noAyrpaipHnecKoro MeT 04 a npe4BWHHCAeHHH 
noKpbiTHii (Taylor, 1955b). 

TeopeTHqecKHx pa6oT no MaAWM nAaHeTaM b HCTeKiueM ro 4 y bwihao oneHb MaAo. 

T. M. BanceHOB (1955) HCCAe 40 BaA pa3Ao*KeHHe b TpHroHOMeTpnqecKHe p «4w Bwpa>KeHHB 
BH4a (1 — 2h cos z -+- A 2 )~ n/2 , b KOTopwx n HeqeTHoe hhcao, h ycTaHOBHA 4ocTaTonHo Tec-' 

Hbie rpaHH^I 4AH KOa(p(pHIJHeHTOB 3 THX pa 3 AOHieHHM, BblBCA npn6AH>KeHHbie BWpa>KeHHH 
4AH Koa<J)(J)HijHeHTOB AanAaca b npuneM 4AH oyeHKH a6coAK)THoM norpeuiHocTH Koatp- 
(pHIJHCHTOB, BblHHCAeHHMX no BTHM CpOpMyAaM, 4aHbI npOCTbie rpatpHKH . EMy y4aAOCb 
yCTaHOBHTb rpaHHIJW 4 AH MaKCHMaAbHWX 3 HaneHHH OCTaTOHHblX HAeHOB pa 3 AO>KeHHS. < 4 ah 
oyeHKH ocTaTOHHoro HAeHa pa 3 AomeHH h npn pa 3 AHHHwx n Taione npe4Ao>KeHw rpaipHKH, 
C nOMOigbK) KOTOpbIX MO^KHO peiHHTb H obpaTHWlt BOnpOC: CKOAbKHMH HAeHaMH HyHiHO 
orpaHHHHTbCH, hto6w MaKCHMaAbHan Be AHHHHa ocTaTOHHoro HAeHa He npeBocxo4HAa 4ony- 
CTHMOli OUIh6kh. TIoAyqeHHbie pe 3 yAbTaTM npHMeHeHW 4AH pa 3 AO>KeHHH B pH4 BeAHHHHW, 
o6paTHofi Ky6y paccTOHHHH Me>K4y IIAaHeTaMH, h HAAiocTpHpyioTCH Ha npHMepe MaAofl 

nAaHeTW 244 CnTa. 

T. A. He6oTapeB h A. H. Bo^KKOBa c noMonjbio mctoahkh, pa3pa6oTanHo8 04HHM H3 
aBTopoB (MeGoTapes T. A. Bioaa. MTA, 4 , 10 , 1951 ), nocTpoHAH npn6AH>KeHHyio Teopnio 
ABHjKeHHH MaAbix nAaHeT TpoHHCKoft rpynnw ( 4 e 6 oTapeB, BonucoBa, 1955 ). Hhcachhwm 
M eT040M nocTpoeHO nepH04HnecKoe peineHHe AarpaH>Ka b orpaHHneHHOH BAAHnTHnecKoS 
3 a 4 aqe Tpex TeA h cocTaBAeHbi aHaAHTHnecKHe BwpanieHHH 4 ah BO 3 MyujeHH 0 bacmchtob 
b oKpecTHocTH btoto nepH04HnecKoro pemeHHH. MeTOAHKa npHMeHeHa k HAaHeTe 588 
AxHAAec. 

B caMOM KOHije 1954 r. noHBHAacb pa6oTa E. Pa6e (Rabe, 1954), nocBHigeHHan Bonpocy 
o npoHcxo>K4eHHH TpoHHyeB. HecKOAbKo AeT TOMy Ha 3 a 4 r. KaSnep(G. Kuiper) BwcKa3aA rnno- 
Te3y, hto TpoHHijbi — 6biBiiiHe cnyTHHKH lOnHTepa, Bbi6poineHHMe H3 cHCTeMw lOnHTepa BCAe4- 
cTBne yMeHbineHHH ero nepBOHanaAbHoS Maccw. < 4 ah npoBepKH bto 3 rnnoTe 3 W h npH6AH>neHHoS 
ogeHKH bo3mo>khoS Maccw npOTonAaHeTbi E. Pa6e paccMaTpHBaeT nAocKyio KpyroByio orpa- 
HHqeHHyio 3a4aqy Tpex TeA, cnHTan Maccy lOnHTepa nepeMeHHoft. C yMeHbiueHHeM Maccw 
lOnHTepa nocTOHHHan Hko6h C([a) HenpepwBHo yMeHbiuaeTCH,' TaK n*e KaK h cnopoCTb 
TeAa MaAofi Maccw V . Ecah tcao MaAoS Maccw BHanaAe 4BHraAocb Ha HeGoAbuioM pac- 
ctohhhh ot lOnHTepa, to yMeHbiueHHe V BW3WBaeT pacuiHpeHHe ero op6htw, t. e. y4a- 
AeHHe ot lOnHTepa, a oAHOBpeMeHHoe yMeHbiueHHe C Bbi 3 biBaeT CTpeMAeHHe TeAa 

K 04H0My H3 yeHTpOB AH6paiJHH L 4 HAH L h TOHKaM abcOAIOTHOrO MHHHMyMa C, T. e. 

npoHCxo4HT npeBpaujeHne cnyTHHKa b TpoHHya. He HCKAioqeHa B 03 M 0 H<H 0 CTb bo 3 hhkho- 
BeHHH npn HeKOTopwx cneijHaAbHwx HanaAbHWx ycAOBH hx TaKHie opbHT, no4o6Hwx opbnTe 
TH4aAbro. BocnoAb 30 BaBuiHCb 4aAee HHCAeHHWMH pe3yAbTaTaMH TiopHHra, noAyneHHWMH 
b ero npn6AH>KeHHoS Teopnn TpoHH^eB, E. Pa6e no4CHHTaA, hto Macca npOTonAaHeTbi 
40AHCHa 6wAa 6wTb npn6AH3HTeAbHo b 20 pa3 boAbuie coBpeMeHHoft Maccw lOnHTepa, 
hto6w npn ee yMeHbineHHH 40 HbiHeuiHero coctohhhh cnyTHHK Mor npeBpaTHTbcn 
b TpoHHya. 

LLI. KaiiaT (Cailliate, 1955a, 1955b, 1955c) npo 40 A>KaA paboTaTb Ha4 nocTpoemieM 
npn6AH>KeHHOH aHaAKTHnecKofi TeopHH nAaHeTW 335 Roberta, cyToqHoe 4 BH>KeHHe KOTopoS 
6AH3KO K COH3MepHMOCTH 1 : 3. CpaBHeHHe C Ha 6 AI 04 eHHHMH B 4 0nn03HIJHHX 1947 — 1953 rr. 
noKa 3 aAo, hto Ha 6 Ai 04 eHHH npe 4 CTaBAHioTCH c ouinSKaMH 40 1^1 no npnMOMy Bocxom 4 e- 

HHK). ABTOp BbI4BHHyA THnOTe3y, HTO npHHHHOH TBKHX paCXO>K4eHHH MOHieT 6WTb c6AH“ 
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ZKenne 40 yx acTepoH 40 B (Cailliate, 1955d) h hccac 40 b&a o 6 cTOHTeAbCTBa cEAHmeHHH acTe- 
P 0 H 40 B, npHHHMaa, hto Maccbi hx nopH 4 Ka 1O~ 12 0. lloKa 3 aHo, qTo no 4 TecHbiM c6ah^kc- 
H«eM CAe 4 yeT noHHMaTb npH 6 AH*KeHHe acTepoH 40 B Ha paccTOHHne p ^ 10 “ 4 a. e. rioAyqeHo 
Bhipa>KeHHe 4 AH B03Myi^eHHfi Koop 4 HHaT h CKopocTea acTepoH 4 a, ncnbiTaBiuero TecHoe 
c 6 AHiKeHHe. 04HaKO BAHHHHe c 6 AH>KeHHH OKa3aAOCb COBepineHHO HHHTOHiHbIM, H BO BCHKOM 
CAy^ae o 6 bHCHHTb Ha 6 AK) 4 aeMbie paCXO>K 4 eHHH TeopHH C Ha 6 AK) 4 CHHflMH 3 THM HeB03M0HiH0. 
^lo 6 aBAeHHe b pa3A0>KeHHHx nepTypdaynoHHoft (pyHKipiH 40AronepH04nqecKnx qAeHOB 
nopH 4 Ka 4 -oh CTeneHH SKcneHTpHCHTeTa HecKOAbKo yMeHbWHAo h6bh3kh. 

CpoTOMeTpHnecKne Ha 6 AK) 4 eHHH MaAbix nAaHeT npo 40 AHiaAHCb Ha 82-4K)Smobom pecpAeK- 
Tope o 6 cepBaTopHH MaK 40 HaAb 4 a. Ha MopcKoS o 6 cepBaTopHH b BauiHHrTone npon 3 B 04 H- 
AHCb HCCAe 40 BaHH 5 i noAHpn 3 a^H yepepbi, IlaAAa 4 bi H Mpn 4 W (Provin, 1955). 

Ha o 6 cepBaTopHH KneBCKoro yHHBepcHTeTa 3 aKOHqeHa pa 6 oTa no onpe 4 eAenn}o nona- 

3aTeAen aBeTa 56 acTepon 40 B (Can 4 aKOBa, 1955). CpoTorpatpHpoBaHne npon 3 B 04 HAocb 
04 H 0 BpeMeHH 0 4 ByMH KaMepaMH c o 6 i>eKTHBaMH U 17 (Z> = 10 cm, F=50 cm) 6 e 3 

(|)H AbTpa H C >KCATbIM (J)HAbTpOM, yCTaHOBACHHbIM nepe 4 o6T>eKTHBOM. 3BC34Hbie BCAHnHHbl 

npHB 04 HAHCb k Me*K 4 yHapo 4 Hofi CHCTeMe. Bcero npon 3 Be 4 eHo 172 Ha 6 AK) 4 eHHH. HoKa 3 a- 
TeAH yBeTa, onpe 4 eAeHHbie b cpe 4 HeM c oiuh6koh 0. m 05 hmciot 6 oAbinyio 4 ncnepcHio: 
ohh AeraaT b npe 4 eAax ot 0 m 36 40 l. m 54, cpe 4 Hee 3HaqeHHe paBHo 0. m 80. KopoTKonepno- 
AH^ecKHe KOAe6aHHH 6AecKa nAaHeT He CBH3aHbi c H3M6HeHHHMH ijBeTa. 9to tobopht 
B nOAb3y Toro, l ITO KOAe6aHHH 6AeCKa o6yCAOBAHBaiOTCfl HenpaBHAbHOCTflMH ({)OpMbI aCT6- 
POH 40 B, a He hx nHTHHCTOCTbio. ^ah 11 MaAbix nAaHeT onpe 4 eAeHbi KoatpcpHipieHTbi $a 3 b (Jjoto- 
rpatpHHecKHX h BH3yaAbHbix Ayqax. 4ah Tpex nAaHeT — 9, 27 h 115 — K03$(pHijHeHTbi $a3 
b (pOTorpatpnqecKHx Ayqax 3HaqHTeAbHo 6oAbuie, qeM b BH3yaAbHbix; 4ab ocTaAbHbix — pasAHqne 
b npe4eAax ouih6ok Ha6AK)4eHHH. npncoe4HHeHHe k khcbckhm Ha6AK)4eHHHM npHBC4eHHbix 
b Ty me CHCTeMy Ha 6 Aio 4 eHHH 4 pyrnx aBTopoB — Cpnmepa, PexTa, pHHBeca no 3 BOAHAo C 4 eAaTb 
HeCKOAbKO o6u{HX BbIB 040 BI l) nOKa3aTCAH ^eTa He o6Hapy>KHBaK)T BBHOH 3aBHCHMOCTH 

ot SAeMeHTOB op6htw a, i h 9; 2 ) cyigecTByeT cBH 3 b Me*K4y noKa 3 aTeAHMH yeeTa h pa3- 
MepaMH nAaHeTw — qeM MeHbine nAaneTa, tcm oHa KpacHee. 
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BwjiJieieHb HHCTHTyia TeopeTHnecKOH Actpohomhh 

T. VI 1957 JV» 7(80) 


Pa3A0HceHHe nepTyp6agHOHHOH (pyHKgHH b p a# ®ypi»e othochtcabho 

HaKAOHHOCTH 

M a c t b III. PasAoatemie nepTyp6agHOHHoil ^yHKpn b pnA no CTenensiM 

npnpau^eHHH 3KcgeHTpucHTeTa 

H. E. EjieHeecKax 

B naCToniijek III naCTH pa6oTbi noAyqenhi pa3AO}KeHHH nepTyp6aijHOHHOH (JjyHKi^HH b orpaHHHeHHod 
k pyroBOH 3a4ane Tpex TeA, upHro^Hbie h b Tex CAynanx, Kor4a o6biqnbie pa3A0jKeHHH no CTeneHHM bkcljch- 
TpHCHTeTOB nepeCTaiOT CX 04 HTbCH. a IIOAyneHHH 9THX pa3AO^eHHH HCn0Ab30BaH o6bIHHbIH MeT 04 aHaAHTH- 
necKoro npo 40 A 7 KeHHH. Pa3Ao?KeHHH Be4yTCH no CTeneHHM pa3HOCTH e — eo, r4e — HeKOTopoe HanaAbHoe 
3HaqeHHe aKcyeHTpwCHTeTa. 

ENTWICKLUNG DER ST0RUNGSFUNKTION IN EINE FOURIER-REIHE BEZLGLICH DER NEI- 
GUNG. Ill TEIL. ENTWICKLUNG DER STORUNGSFUNKTION IN EINE REIHE NACH DEN POTEN- 
ZEN DES EXZENTRIZITATSZUWACHSES, von N . B. Jelenewskaja . — Im gegenwartigen III Teil der 
vorliegenden Abhandlung werden die Entwicklungen der Storungsfunktion im kreisformigen eingeschr Ankten 
Dreikdrperproblem erhalten, die auch in Fallen, wo gewohnliche Entwicklungen nach den Potenzen der 
Exzentrizitaten nicht konvergieren, brauchbar sind. Bei der Ausfdhrung dieser Entwicklungen wurde 
ubliche Methode der analytischen Fortsetzung benutzt. Die Entwicklungen sind nach den Potenzen der 
Differenz (e — e (l ) dargestellt, wo einen Anfangswert der Exzentrizitat bedeutet. 

BBe^eHHe 

Bo II nacTH 4 aHHOH pa6oTW HaMH 6wah noAyneHbi HeKOToptie pa3A0>KeHHH nepTyp6a- 
yHOHHofi cpyHKyHH b KpaTHwe p haw. O chobhmm oTAH^HeM 9thx pa3AonieHH8 ot Bcex ony6- 
AHKOBaHHblX 40 CHX nop pa3AO>KeHHH nepTyp6aiJHOHHOH CpyHKyHH HBAHeTCH TO, HTO no BCeM 
yrAOBbiM SAeMeHTaM, b HacTHocTH h no HaKAOHHOCTH, nepTyp6a^oHHan (pyHK^H pa3Aa- 
raeTCH HaMH b TpHroHOMeTpHnecKHH pH4. KoatJupHyneHTaMH 9Toro pH4a hbahiotch hckoto- 
pwe (pyHKyiiH 9KCgeHTpnCHTeTa e. 

A AH (paKTHHeCKOrO nOAbSOBaHHH 9THMH pH4aMH, HanpHMep npH HHTerpnpOBaHHH ypaBHe- 
hhh AarpaHma, ynoMHHyTwe (pyHKijHH 9KcyeHTpHCHTeTa b cboio onepeAb 4 oajkhw 6biTb 
paaAO^KeHbi b pH 4 no CTeneHHM e . Tanne pa3Ao>KeHHH Tanme 6mah BbinoAHeHbi bo II nacTH 
HacTOHiijeH pa6oTbi. 

IlocAe neperpynnnpoBKH ^achob Haiun pH4bi npeo6pa3yioTCH b cTeneHHbie pham no 
9KCgeHTpnCHTeTy e h othouichhio noAyoceii a, KoacjKpHyneHraMH npn KOTopwx b HauieM 
CAynae 6y4yT TpnroHOMeTpHHecKHe noAHHOMbi no KpaTHbiM Bcex yrAOBbix bacmchtob: B3anM- 
HOfi HaKAOHHOCTH Op0HT /, pa3HOCTH 40ArOTbI B03MyiIjaiOII];eH TOHKH H 40Ar0TbI y3Aa B03- 
MyujaeMOH tohkh £1=1 j — £1, paccTOHHHH nepureAHH oCKyAnpyioujen op6HTbi ot y3Aa o> 
H 9KCgeHTpHHeCKO0 HAH CpeAHeS aHOMaAHH B03MyijyaeM0H TOHKH. 

TaKan neperpynnnpoBKa hachob hbahctch bo3mo>khoh, paayMeeTCH, TOAbKO b o6AacTH 
a6cOAK)THOfi CX 04 HM 0 CTH ynOMHHyTbIX pa3AO>KeHHH no CTeneHHM 9KCgeHTpHCHTeTa, t. e. npn e 

MeHbineM npe 4 eAa AanAaca (e < 0.6627. . .). 6oAbiiiHx 3HaHieHHH BKCgeHTpHCHTeTa, 

paBHo KaK h 4Ah 3HaneHHH 9KCgeHTpHCHTeTa 6oAbiuHx eAHHnybi, pa3AOHieHHe b CTeneHHoM 
pH4 no 9KCU,eHTpHCHTeTy HBAHeTCH HeBO3M0HlHbIM. 

B 9toS nacTH pa6oTbi mw nonbiTaeMCH 4aTb 6oAee o6njHe pa3A02KeHHH, ro 4 Hbie 4 AH 
AK)6bIX e (KaK 66 AbUIHX, TaK H MeHbLUHX 64HHHL(bl). ^,AH 9TOrO MbI 6y4eM nOAb30BaTbCH 
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He pH^aMH MaKAopeHa no CTeneHHM e, a 6oAee o6hjhmh pa 4 aMH TeSAopa no CTeneHHM 
npHpaujeHHH ^KC^eHTpHCHTeTa ( e — e 0 \ r 4e e 0 HenoTopoe (pHKcnpoBaHHoe 3HaaeHHe 8KCijeH- 
TpncHTeTa, KOTopoe mw 6y4eM canTaTb b oKOHaaTeAbHOM pa3Ao>KeHHH sen^ecTBeHHbiM h 
noAo>KHTeAbHbiM, a B npaMOKyTOHHbix npeo6pa30BaHHax, sooSige roBopa, KOMnAeKCHMM 
apryMeHTOM. 

O reoMeTpnaecKOM 3HaaeHHH e 0 6y4eT no4po6Hee CKa3aH0 b § 4. noAyaeHHwe TaKHM 

o6pa30M pa 4 bi 4Aa Aio6oro e, otahhhoto ot e 4 HHHijw, 6 y 4 yT HMeTb KOHeaHwit, otahhhwS 
ot HyAa pa 4 nyc cxo 4 hmocth. 9tot pa 4 Hyc 6 y 4 eT y 6 wBaxb ot 0.6627. . . 40 HyAa, Kor 4 a e ft 
HSMeHaeTca ot HyAa 40 e4HHnyw, h BospacTaTb ot HyAa 40 6 ecKOHeaHocTH, Kor 4 a e u H3Me- 
HaeTca ot e 4 HHHijw 40 6 eCKOHeaHOCTH. 


§ 1. npe 4 BapHTeAbHbiH a h a a h 3 . Pa3Ao>KeHHe o 6 paTHOH b e a h h h h bi 
pa 4 nyca-BeKTopa b pa4 AopaHa no c t e 11 e h ji m z = 4 a a 

c a y a a a e 6 oAbiue e 4 h h h g bi 


Bo II aacm pa6oTbi mw paccMOTpeAH pa3AO>K6HHe (pyHKijHH 

(1 — 7v cos y) J 


(3. 1) 


b pa4 Cpypbe. Ko3(|)<})H^eHTw 3Toro pa 3 A 0 >KeHna mw onpe4eAHAH 
yHaAbHwe (pyHKyHH: 


rjy., *) = 2r: J (T ~I 


COS ny 


x cos y ) 


dy. 


Kan HeKOTopwe cne- 

(3.2) 


B npe 4 BapHTe AbHOM aHaAnae, bo II aacTH, mw paccMaTpHsaAn sth (JjyHKynn npn ijeAwx 
a h n h 4Aa napaMeTpa x no M 04 yAio MeHbinero e4HHHiiw. B 8to 0 aacTn mw paccMOTpHM 
pa 3 AOHieHne (pyHKyHH (3.1) 4Aa CAyaaa |x;>l.* BeAnanHy y mw 6y4eM paccMaTpHBaTb, 
KaK h npe>K4e, KOMnAeKCHOH, a saTeM no4po6Hee ocTaHOBHMca Ha cAyaae, Kor4a y hhcto 
MHHM aa BeAnanHa. 9 tot nocAe4HHii cAyaan HMeeT 4Aa Hac npaKTHaecKyio BantnocTb, Tan 
KaK oh HMeeT MecTO npH 4 BH>KeHHH tohkh no rnnep6oAe. Ecah ' x I 1, to mw He mo>kcm 
n 0 Ab 30 BaTbCH pa 3 A 0 /K.eHHeM (pyHKaHH (3. 1) B pH4 Cpypbe, TaK KaK npH y 4 GHCTBHTeAbHOM 

9 Ta (pyHKyna o6panjaeTca b 6 ecKOHeaHocTb npn cos y = , a npn y ancTo mhhmdm (J>yHK- 

yna (3. 1) He HBAaeTca nepno4HaecK0H. 

IlonbiTaeMca pa3A0>KHTb 9Ty (pyHKLpno b pa4 AopaHa no CTeneHHM Be ah hhh w z = z tE , 
r ^ e i = \/ — 1, a £ — ocHOBaHHe HaTypaAbHbix AorapntpMOB. 

llycTb y = E, r 4 e E — 9KcyeHTpHaecKaa aHOMaAHa, a x = e, e — aKcyeHTpncHTeT Kenxe- 
poBa 4 BH>KeHHa. By4eM canTaTb Ewe KOMnAeKCHWMH: 

E=x-t- iy, e = c-wV,. (3.3) 


BBe4eM yroA SKcyeHTpHCHTeTa <p h ero BenjeCTBeHHyio h MHHMy hd aacTH 0\ H ?2 
MyAoS: 

e= sin 9 — sin (9, - 1- /o 2 ) = sin 9, eh <p 2 -+- / e°s cpi sh 9;,. v 3 . 4 ) 


0TCK)4a BH4HO, 4TO 

npn 92 = 0 e = sin 9 i, ! c i <C 1 , 

npn 9 2 0 : 

9x = 0, e = isho i 

9 i = ~, e = — / sh 9 2 


0<|e!<oo, 


9 , = y , e — ch 92 

3r. , 

9 1 = ~2 . c = — ch9 2 


e | < 1 . 


(3. 5) 


* EoAee o6iijmh CAy4afi, Kor^a — co <[ x <[ -H co , pasofipaH b paCoTe (EAeHeBCKaa, 1949). 
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3aMeHHM b (popMyAe (3. 1) TpHroHOMeTpHHecKHe (pyHKHHH nepe3 noKa3aTeAbHbie h C4e- 
AaeM 3aMeHy nepeMeHHoro, noAo^KHB z = z iE . Tor4a 6y4eT: 


1 


(-1)*2V 


(1 — e cos Ef 


FloAOHiHM 


2 ~1 a * 
e " [«*-• J-r-nlj 


riocAe BAeMeHTapHbix npeo6pa30BaHHH Haxo4HM: 

p sin 9 A -f- z sh 9 2 # 1 sin 9i — i sh 9 2 

cos 9i -+- ch 92 ’ 3 ch <p 2 — cos 

Tor4a paBeHCTBo (3.6) mo>kho 6y46T nepermcaTb b BH4e: 

1 _ (—1)^2 V 


(1 — e cos E) a 




3 2 *+- 1 

3 ; 


•1 


(3.6) 


(3. 7) 


(3.8) 


(3.9) 


Haii4eM oco6bie to^kh 3toi! cpyHKyHH. FIpHpaBHHBaH HyAio 3HaMeHaTeAb, Haxo4HM ero 

KOpHH: 


IlepenHLueM (popMyAy (3. 9) b BH 4 e: 

1 


(-1)*2V 


(1 — e cos Ef 




l\ a * 


(3. 10) 


ripeo6pa30BaHHe v = z, KaK h3bcctho, nepeB04HT 0Tpe30K aghctbhtc AbHoii 

och O^x^.2^: b OKpy^KHocTb c yeHTpoM b Tonne z = Oh pa4HycoM r = l. 

IloAaraH z 1 = li h noAyHHM: 


3 

ix — J/ • \ sin 9] ■+- r sh 9* 

!h = c ^'(COS Xi-h/Sin , -- 

' 1 17 cos 9i ch 9? 


HAH, pa34eAHH 4eHCTBHTeAbHy K) H MHHMyiO HaCTH, 

~}j sin 9i 

£ 1,1 COS Xf = — — - — , 

1 cos 9] “H ch 92 

AHaAorHHHo, noAaran = — , noAyHHM 

sin 9j 


sh 92 

cos 9x -+- ch 


(3.11) 


(3. 12) 


t Vl COS Xo 


si 


sin x., — 


— sh 92 


ch 9 2 — cos 9i 9 
OTCK)4a noAynaeM Koop4HHaTbi oco6bix tohck: 

^ 2 Vs in 2 9i H- sh 2 9 2 


ch 9 2 — cos 9j * 


(3. 13) 


tg at, - 
tg x> 


sin 9i 1 

sh 9o 


~—?h 


z—V-2 ; 


sin 9] 


ch 92 -+- cos 9i 

Vsin 2 9i -+■ sh 2 9 2 
ch 9o — cos 91 


(3. 14) 
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IloAaraH Tenepb SKCijeHTpHCHTeT e 4 eficTBHTeAbHHM, 6y4eM HMeTb: 

at 4A« | e | <C 1 oco6we tohkh (pnc. 1) onpe4eAflK>TCH no (3. 15), nocKOAbny x, = x 2 = 0: 


l — Vl— e 2 lH-V'l — e 2 

ST»i = . £ = 


= — y 9 — In 


y\ = S2 


1 — Vl — e 2 


(3. 15) 


6) 4ah | e | > 1 


tg Xj = sh 9 2 = Ve 2 — 1 , tg x 2 = — sh <p 2 = — Ve 2 — 1, 

gi =y 2 = 0 


(3. 16) 


(naK yKa3biBaAocb, b btom CAynae <p T — y ?i 

y 


3tt \ 


£< X 


■^2 


HAH 


pHC. 1. 


Phc. 2. 



.<arct g V^-l — L±lfe? ~ 1 1 

6 ’ \ 

,-i arctg Vi5=i _ 1 ~ iVV 2 -! j 


(3. 17) 


Oco6bie tohkh 6y4yT pacnoAOJKeHbi Ha ocn x chmmctphhho oTHOCHTeAbHO HanaAa Koop- 
AHHaT \pwc. 2). 

Ecah paccMaTpHBaTb pacnoAOHieHHe oco6mx tohck b iiaockocth z = u-W<y, to 6y4e m 
HM eTb GAeAyioiijee: 
a) 4ah \e\<l 

z = re"? — e~v e tx = u i iv, 

«i = «2 = 0, x = o = arctg^-, } (3 18) 

1 _ Vl _ e 2 _ 1 -+- Vl — e‘“ ! 


n P H e^>- 0 , rj — =>- 0 , t 2 ^ , 

npn e — > 1, r, — *■ r 2 — *■ 1. 

B nAOCKOCTH z noAyHHM CAe4yioiayio KapTHHy (pHC. 3), t. e. 4 ah | e |< 1 £i h j- Bcer4a 

1 — 1 -+- vl — e 2 

4efiCTBHTeAbHbI H paCnOAOtfieHM Ha OCH U Ha paCCTOHHHH H - . 

B KOAbue ft < r < y (pyHKijHH ^ _ e c OS Ef aHa AHTH>iecKaa h mohict 6wTb pa3Ao»eHa 
b PB4 AopaHa no cTeneHBM z. Ilpn c = 0 BHyTpeHHHH oicpy»iHOCTb z = [t cTarnBaeTca 
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B TOHKy, a BHeiUHHH Z = y yX04HT B 6 eCKOHeHHOCTb H p HA CX04HTCH BO BCGH nAOCKOCTH. 


n P H e = 1 o6e oco6bie tohkh nona4aiOT Ha oKpyniHocTb e4HHH l iHoro pa4Hyca. 
6 ) FIocMOTpHM, KaK 6 y 4 yT pacnoAOHieHM oco6bie tohkh b CAynae |e|]>l. 

B stom CAynae 




1 -h i \'e* — 1 


Z.> 



9i = Xl = arctg \ f e 2 — 1 , <p 2 = x\ 2 = — arctg v'e- — 1 , 
ri = r 2 = l. 


( 3 . 19 ) 


AopaHOBCKOe KOAbIJO CTHTHBaeTCH B AHHHK), KaK nOKa 3 aHO Ha P HC. 4 . Pa3AO>KeHHe B pH4 
AopaHa 0Ka3MBaeTCH HeB 03 M 0 HiHMM: b stom CAynae mm 6y4eM HMeTb 4Ba pa3AHHHbix pa3- 
AOHieHHH. BHyTpH OKpyHiHOCTH e4HHHHHOrO pa4HyCa (pyHKIJHH 



Phc. 3. 


Phc. 4. 


1 ___(— l) a 2* 

(l~o cos EY e a 



( 3 . 20 ) 


MOHieT 6MTb pa3AO^Kena b cxoahhjhhch pH 4 MaKAopena no noAOHiHTeAbHbiM CTeneHHM z, 
a BHe 3 toS oKpymHOCTH 3Ta Hie (pyHKynH pa3AaraeTCH b cxo 4 hiijhhch pH4 no oTpnyaTeAb- 
hmm CTeneHHM z. B stom CAynae, t. e. Kor 4 a e AeftcTBHTeAbHo n no M 04 yAio OoAbuie e 4 H- 
1 1 

HHgM, 4>yHKgHH yr = 6 Y AeT HenpepMBHon 4AH AioOoro a:, y^=0 {z — u~^iv^ 

= = npnneM r = y, F4e r — pa4nyc-BeKTop, n a — 6oAbuian noAyocb op6htm 

B03MynjeHHoro TeAa. ,4 ah E 4e8cTBHTeAbHoro (pyHKijHH HMeeT pa3 P MB HenpepbiBHOCTH 

V 1 

b TOHKe L = arccos — . 

e 

P accMOTpHM CAyqafi, Kor 4 a 4eficTBHTeAbHO. B stom CAynae (npn 4eficTBHTeAbHOM 

e>l) 6y4eT HenpepMBHoS (pyHKijHefi, Kor4a cos £ 4eftcTBHTeAeH n 6oAbine e4HHnabi. 
flycTb E KOMnAeKCHoe: E = x iy; Tor 4 a 

cos E — cos ( x -t- iy) — cos x ch y — / sin x sh y. 
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CAe 40 BaTeAbH 0 , sin x sh y = 0. 

Kor4a shz/ = 0 , cosE = cos x 1 . 9 tot CAy^an Mbi ceftnac He paccMdTpHBaeM. 

Kor4a sin x — 0, cos E = ch y ^ 1. B stom CAynae x = fcx, E — kT.~i~iy y k = 0, 1, 2, . . . 
t. e. E 6y4eT 6 ecK 0 HeqH 03 HaaH 0 H (JjyHKipieH x. 

04 HaKo b (pyrncgHio oh 8 l BX04HT TOAbKo no4 3 HaK 0 M KocHHyea, noaTOMy onpe- 

4e ahctch 04H03Ha i mo. CAe40BaTeAbHo, mm, He Hapymaa o6iiihocth, mo>kcm noAO>KHTb E — iu , 
cnHTan u 4eiicTBHTeAbHMM. B stom CAyqae (popMVAa ( 3 . 6) npHMeT BH4: 


/(«)=. r - 


1 


. ( — 1)*2* 


(1 — e ch u) r 




(3.21) 


BHyTpn oKpy>KHOCTH e4HHH^Horo pa4Hyca, t. e. 4ah | z |<C 1, HCKOMoe pa3Ao>K.eHne 6y4eT 
HMeTb BH4* 

CO CO 

f(u) = 2 P„z n = 2 Pff(ch/iK-4-sh/ia). (3.22) 

?/--() n— 0 


BHe OKpy^KHOCTH, T. e. 4AH Z ]^> 1, nOAytlHM pa3AO>KeHHe 

CO 00 

/(«) = (T-^Tch w 2 C<) ’ ,z ~ n = 2 Q” ^ ch nu ~~ sh nu ^ O- 23 ) 

0 ii — 0 

04 HaKO o6a 9 TH p«4a MO^KHO o6be4HHHTb B 04HH, eCAH 3 aMeTHTb, RTO KOr4a z MeHHeTCH 
ot HyAK 40 e4HHHybi, to u npo6eraeT Bee sHaqeiiHH ot MHHyc 6ecKOHeqHOCTH 40 HyAa; 
Kor4a >Ke z pacTeT ot e4HHHijM 40 6ecKOHenHocTH, u mchhctch ot HyAH 40 nAioc 6ecKo- 
HeMHocTH. 3aMeqaa TaK^Ke, mto f(u) neTHaa cpyHKUHH apryMeHTa u y noAyqHM: 

, OO 

/( — w) — f (//) = 2 Pn (ch nu — sh nu ). (3. 24) 

n~ 0 

n P « stom b (popMyAe ( 3 . 24) Bcer4a 6epeTca noAoniHTeAbHoe 3 HaqeHHe u. Pa4 ( 3 . 24 ) 
6y4eT cxo4HTbCH 44a ecex noAo^KHTeAbHbix 3HaqeHHH u y KpoMe « = 0. 04HaKo 4Aa 

cAyqaa u — 0, f(u) oSpaujaeTca b ■ ^ . TaKHM o6pa30M, /(«) 6y4eT onpe4eAeHO 4 Aa 

Aio6oro u b HHTepBaAe 


§2. ripe4BapHTeAbHbIH a H a A H 3. Ko3$ (fHIJHeHTH pa3AO>KeHHa 


KaK noKa3aHo b npe4M4yujeM naparpatpe, KOBtptpHyHeHTM pa3A0>KeHHH (3.22) 6y4yT 

TO>K4eCTBeHHbI COOTBCTCTByiOIIJHM K09(f)CpHIJHeHTaM pa3A0>KeHHH (3.23) P n = Qn — J*(%i e )' 
CAe40BaTeAbH0, mm Mo^eM BbiancAHTb ah6o KoacpcpHyneHTM P n KaK K09(p(|)HijHeHTM pa4a 
MaKAopeHa no (popMyAe: 


Pn = 


2* i 


dz 


u 


-«’(*- y)" 


(3. 25) 


ah6o K 09 <})(J)HijHeHTM Q n KaK Koacjxjm^eHTM p*4a AopaHa: 





(z — 




dz. 


(3. 26) 
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B nepBOM CAyqae K 09 (|)({)HijHeHT P n 6y4eT paBeH BbmeTy noAHHTerpaAbHoi! (pyHKgHH 

OTHOCHTeAbHO TO^KH Z — Q (nOAIOC nOpHAKa Tl CL 1), HHTerpHpOBaHHe Be^eTCH no 3aM- 

KHyTOMy KOHTypy, 3 aKAK>qeHHOMy BHyTpn OKpy>KHocTH eAHHnqHoro paAiiyca. Bo btopom 

CAyqae Q n paBHneTCH cyMMe BuqeTOB OTHOCHTeAbHO oco6mx ToqeK z = {i h z = ~ (noAioca 
nopHAKa Gc). 3a KOHTyp HHTerpnpOBaHHH MO>KeT 6bITb npHHHT AK)6oit 3aMKHyTblti KOHTyp, 
3aKAioqaiOLu;HS BHyTpn ce6n tohkh z = fi h z — -~ . IlepBbiS cnoco6, ecTecTBeHHo, 6y4eT 

npoiije, oAHaKo BTopoii cnoco6 npeACTaBAaeT HHTepec naK pacnpocTpaHeHHe TeopnH (pyHK- 
Jn ( a > e ) Ha c AyqaS e 6oAbinero eAHHHijbi. FIosTOMy paccMOTpHM ero oTAeAbHo. 
rioAO^KHM 


7n(a, 


e ) 


(— wr 

27T i • e a 


>*■ -*>■ ('-})' 


J (— l) a 2 " , . , 

dz — ~5 (C_, H- c_ x ). 


(3. 27) 


TAG H C_J COOTBeTCTByiOIIJHe BbiqeTbl nOA'bHHTerpaAbHOM (pVHKlJHH OTHOCHTeAbHO ToqeK 

Z=% H Z = y . 


KoacJ)(J)HyHeHTbi pa3A02KeHHH (pyHKynn 


1 


(1 — e cos £)a 


‘ e* 




--z + i ; 


no CTeneHHM z 6yAyT HMeTb pa3AnqHbie aHaAHTHqecKne Bhipa^KeHHH aah ■ e \ < 1 h |e|>l. 
9 to o6biqHoe HBAeHHe b CAyqae, KorAa AopaHOBCKoe koam^o CTarnBaeTCH b ahhhio. 

B oGiijeM CAyqae, t. e. KorAa e KOMnAeKCHoe, KoatptpH^ieHTw aToro pa3Ao>KeHna 6y4yT 
AaBaTbca (popMyAOH: 


/ (a e) - t:\rr i 

Jn\Z-*e)— e a 27c/ 


1 

J (—»)■(,- j) 




(3. 28) 


r4e 


7n (*, e) = 


l— l)*2 a n , . (— 1)’2' v, 

— C -1 H «) = —3— CL,. 


0*ieBH4HO, 4 ah i c | <C 1» /, — /„ (cm. EAeHeBCKaH, 1953, r 4 e ito4Po6ho pa3BHTa- Teopaa 
cpyHKjjHfl y„(s c, e)). B stom CAyqae BHyTpb KOHTypa HHTerpnpoBaHHH nona4aeT TOAbKO Toaxa 

= M •/* (<*, e) = 0. 

Ha^AeM KOHeqHbie Bbipa>KeHHH aah /*(a, <?) h /*(a,e). 

CorAacHo Teopnn BbiqeTOB 

n 1 i. 

C - (^T) ! hm 


(-l) a 

[(oc — 1)!J2 


(a — 1) (a — 2). . .(a — y) 


11=0 


. . .{n-\- a — y) (2a — y — 2)! 
1 


(« i - a — 1) (n -+- a — 2) 

— 2y — 2 


CL, 


(a - 1)! rfz’-l — 3) a J 


(1 _ !}2)2*-Tf-l ’ 

d ”-i r z a +«-i 


(3. 29) 
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[(UlW 2 ( ~ 1)T+1 ^ - )(a y f ) -- :{ ~ ~ l) (n + a - 1 ) (n - 4 - a - 2 ) . . . 

T=0 


. . . (n -+- a — y ) ( 2a — y — 2 )! 


n 


(1 — (i2)2“— (-1 ’ 

(a - 1 Ha — 2). . .(a — Y) 

Y =0 

...(/? -+- a — y ) ( 2a 


( 3 . 30 ) 


/:,(*,*>= 2 („ a - 1) <„ + * - 2) : . . 


2)1 


^3a-#-«— 2y — 2 


0 - & 2 ) 


2a — y — 1 t 


(3.31) 


/I <*. «)= 2 (-1)'*’ + « - 1><« -t- * - 2) . . . 


Y=« 


... (n + a — y ) ( 2a — y — 2 )! 


7j 


a — ^ 2 ) 


2a— y— 1 


(3. 32) 


TaKHM o6pa30M, Bbipa>KeHHe 4Afl (pyHKyHH y*(a, e), paccMaTpHBaeMoit Kan (pyHKyHH (3, 6y4eT 
TeM Hie caMWM, Kan b CAynae |e|<Cl. Pa3AH4He 6y4eT TOAbKo b tom, hto b CAy^ae |e|>l, 
(3 6y4eT KOMnAeKCHbiM h, CAe40BaTeAbH0, TaKHMH Hie 6y4yT (pyHKijHH J*( a, e). 

H3 caMoro nocTpoeHHH sthx (pyHKjiHH h H3 Toro , mo b CAy^ae | e|>l w E = iu , 
P H y HBAHIOTCH BeAHHHHaMH KOMIIAeKCHblMH COIipHHieHHblMH CAC4yeT , *ITO (pyHKgHH J * ( a , e ) 
h J *( a, e ) TaKHie 6y4yT KOMnAeKCHbiMH conpHHieHHWMH ( J ) yHK ^^^ HM ^^ e . 

(J)yHKyHH / n (a, e)=y* (a, e)-t~y*(a, e) KaK cyMMa 40 yx KOMnAeKCHbix conpanieHHwx 

6 y4eT BeAH^HHoM ACHCTBHTeAbHOH. 

Henocpe 4 CTBeHHo H3 <J)opMyAH (3.21) bhaho, hto 


/(«)= 


(— l) a 2« 




HMeeT b To^Ke z —0 HyAb nop « 4 Ka a . CAe 40 BaTeAbH 0 , ee pa 3 A 0 HieHHe 6 y 4 eT Ha^HHaTbcn 
c HAeHa z a . rioaTOMy J„ ( a , e) o 6 paigaeTCH b HyAb 4ah Bcex n <C xoth Kansan H 3 cpyHK- 
JJHM J*n ( a > C ) H j*n e ) B OT 4 eAbHOCTH 9 THM CBOHCTBOM He o 6 Aa 4 aeT . 

B 3 aKAK)^eHHe 4 ^ 4hm onpe4eAeHHe cpyHKijHa J*(oc 9 e) h J*(ol, e) 4ah 0 ^| e ]<^ oo . 

Mw onpe4eAHAH paHbuie (pyHK^io y*(a, e ) b <popMe onpe4eAeHHoro HHTerpaAa 



cos nE 

(1 — ecos E) a 


dE . 


(3. 33) 


9 to onpe 4 eAeHHe 6 y 4 ^T cnpaBe 4 AHBo 4 ah | e \ 1 ( e mohict 6wTb, Boo6in;e roBopn, 

KOMnAeKCHbiM). , 4 ah | e j > 1 9 TO onpe 4 eAeHHe ynie He 6 y 4 eT ro 4 HTbcn, Tan KaK 4 ah | e | ^> 1 
onpe 4 eAeHHwa HHTerpaA (3. 33) 6 y 4 eT HMeTb, KaK (pyHKyHH e, coBepuieHHO 4 Pyroe aHaAH- 
TH^iecKoe BbipanieHHe, onpe 4 eAHeMoe (popMyAaMH (3. 26), (3. 28) h (3. 32). Mw mohicm 4 aTb 
Tenepb 4 pyroe onpe 4 eAeHHe (pyHKgHii y*(oc, e) KaK $yHK^M BKCijeHTpHCHTeTa e hah, hto 

to Hie, KaK (pyHKgnfi ( 3 , r4e p = (e — sin 9), KOTopoe 6y4eT cnpaBe4AHBWM 4 ah Aio6oro 

e hah ( 3 . 
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Onpe 4 eAHM J* (a, e) KaK BMaeT (JjyHK^H 

(— l)«2V+«-i 


OTHOCHTe AbHO OC060K TOaKH Z : 


j:m, ?r 




(— l) a 2 a 


2 Kie* 




dz. 


(3. 34) 


KoHTyp HHTerpHpoBaHHH C 1 Bbi6npaeTca TaK, HTO 6 m BHyTpn ero 3aKAionaAacb e 4 HH- 
CTBeHHan oco 6 aa ToaKa z = [i. 9 to Bcer^a mo>kho C4eAaTb, TaK KaK oco 6 bie tohkh Hamefi 

({jyHKyHH Z=p H z = y cyTb H30AnpoBaHHbie oco 6 bie tohkh (noAoca nopH 4 Ka a) h MoryT 
coBna 4 aTb 4 ah e 4 HHCTBeHHoro 3 HaaeHna e, hmchho 44 a e = l. B ToaKe e = l ({jyHKgHa 

\l —e cos Ey HMeeT TOXiK Y pa3BeTBAeHHH H 6 y 4 eT He04H03HaaH0H. 

Onpe4eAHB (pyHKyHio /*(x, e) Bbipa>KeHHeM (3.34), mm noAyanM aHaAornaHo 4 ah (JjyHK- 
U HH 7* ( a > KOTopaa 6y4eT KOMnAeKCHoa, conpa>neHHOH c /* (a, e), BbipaaieHHe: 


?>. e): 


(— l) tt 2 x 

2^zea 






o/z. 


(3.35) 


KoHTyp C 2 BM6npaeTca TaK, aTo6M BHyTpb ero nona 4 aAa TOAbKo oco6aa Toaxa z = i . 
Mo>kho Aerno bmbccth 4 ah (JjyHKijHii /*(a, e) Te 2 Ke peKyppeHTHHe cooTHomeHna, aTo 
h 4 Aa (JjyHKynH /* (a, e). BMBe 4 eM HeKOTopMe H3 hhx. HanmueM /*( a, e) b BH 4 e: 

arctg V — l+s 2 


7>, *) = i f 


cos nE 
(1 — e cos E) 


« dE, 


(3. 36) 


— arctg V* 2 ' — 1+6] 

^ H S 2 CKOAb yro4HO MaAW. 

FIpo 4 H^)^)epeHyHpoBaB 1104 3HaKOM HHTerpaAa no napaMeTpy e, noAyanM 

i Jn (*» e ) = y (7!-i ■+- 1. e ) +y; + , ('- -+- i, «)] . 


(3. 37) 


y mhoikhm npaByio h AeByio nacTH BHpaaseHHH (3.36) Ha e h CHOBa npo4H(|)<j>epeHijH- 
pyeM o6e nacTH no e. Mn noAynnM 


A T. 

de 


7: (*. «) = t [7: <« + 1, *) ■ -7: (*, *>] . 


(3. 38) 




HcKAionafl H3 (3.37) h (3.38) (a, e), noAynHM 

7: (*, e) =7; (* -+- 1, e) - f [7:_! (a < 1, e) + 7 +1 (a -+- 1, «)] . 


(3. 39) 


HanncaB KOHeqHtie BiapajKeHHH /*(o c, e) 4 ah hh 4 ckcob n— 1, n, n-4-1 c noMoigbio <pop- 
MyAbi (3. 31), Haxo 4 HM enje 04 H 0 penyppeHTHoe cooTHomeHne: 


n J: («, e) = [7:_, (*+1,*) -7: +1 (* -+- 1 , *)] . 


(3.40) 
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H, HanoHeij, HCKAiOHaa J* n (a, e) H3 ypaBHeHHH ( 3 . 39 ) h ( 3 . 40 ), noAyqHM 

n J\ ( a •+- 1> e) = - J [(« -+- a) 7 *_i ( a 1 , e) — (n — a)/* +] (a +• 1, e)] . ( 3 . 41 ) 


Mcxcmh h3 9thx (popMyA, AerKO noKa3aTb, aHaAorH^Ho TOMy, KaK sto 4eAaAOCb bo bto- 
poM qacTH, hto (JjyHKijHH J* (a, e) y^OBAeTBopaiOT TOMy >Ke 4 «<J)(pepeHaHaAbHOMy ypaBHe- 
hhio THna C|)yKca, hto h (pyHK^H y*(oc, e). 3 to ypaBHeHHe HMeeT BH 4 : 


9 j * / \ 2 (a - 

^ C )“ I “ C 


- 1 ) e- — 1 


ir/; 


a(a+l)e 2 + 


*2 — 1 


y; (*,«)= 0. (3.42) 


HanniueM 3 to ypaBHeHHe b bh 4 c: 


r 4 e 


x 'i?-~^ xP M - t -Q( x )y = Q, 


P(x) = 

Q(x) = 


2 (a - 1 - ] ) e 2 — 1 
e 2 — 1 ’ 

a(a-t-l)e 2 H - n 2 


1 


( 3 . 43 ) 


( 3 . 44 ) 


KaK yKa 3 biBaAocb bo btopoh nacTH, (pyHKijHH Jl (a, e) 6 y 4 eT oahhm H 3 npaBHAbHbix 
HHTerpaAOB 9 Toro ypaBHeHHH. OneBH 4 Ho, hto (pyH^HH y*(a, e) TaKHie 6 y 4 eT npaBHAbHbiM 
HHTerpaAOM Toro Hie ypaBHeHHH. A TaK KaK y*(a, e) h /* (a, e) He 3 aBHCHMw, to mw mo^kcm 
nanncaTb oSujHfi HHTerpaA 9 Toro ypaBHeHHH b BH 4 e: 

J = CJl (a, e) +- CJ: (a, e), ( 3 . 45 ) 


T 4 e C x H C 2 CyTb npOH 3 BOAbHbie aOCTOHHHhie, OneBH 4 HO, HTO CpyHKgHH 


Jn(z, e) = /*(a, e) 


6 y 4 eT TaKHie HHTerpaAOM 3 Toro ypaBHeHHH h 6 y 4 eT y 40 BAeTBopnTb TeM >Ke peKyppeHTHbiw 
COOTHOIIieHHHM. 

, 4 a 4 HM b 3 aKAioHeHHe Bbipa>KeHHe 4 AH e) Han 6 oAee y 4 o 6 Hoe 4 ah npaKTHHecKoro 

ynoTpe 6 AeHHH. 0 npe 4 eAHn / w (a, e) no (popMyAe ( 3 . 25 ) KaK bm^t no 4 HHTerpaAbHoft (pyHK- 

yHH OTHOCHTe AbHO TOHKH Z = 0 , 6 y 4 eM HMCTb 


7 n(a, e) 


(~l) a 2 a , 1 a (n - A) (/t - X - 1 ) ... (X 

e n ( n — a)! ' ' (n — a — 2X)I 

X=0 


11 a(a + l)...(»-X-l)g j:f ( 3 . 46 ) 


. n — a * n — a — 1 

T4e = — 2 HAH A, = 2 ’ B 3aBHCHMOCTH OT TOrO, KaKOe H3 3THX 4ByX HHCeA 

ljeAoe. 

KaK BH 4 H 0 H 3 (popMyAbi ( 3 . 46 ) 4 ah c Ay nan |e|>l, J n (ot, e) 6 y 4 eT He TOAbKo aAre 6 - 
paHHecKoii, ho h payHOHaAbHOH cpyHKgHeii SKcyeHTpHCHTeTa, h npe 4 CTaBAHeT co 6 ofi mhoto- 
HAeH, pacnoAo>KeHHbiS no oTpnuaTeAbHbiM cTeneHHM e . 
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§3. Pa 3 AOHieHHe (J) y h k jj h h 'l„ (e) nocTeneHHM npapanjenna 
a k c n e h t p h c h t e t a 4 ah cAynan a a a h n t h h e c k o r o 4 BH 2 KeHHH 

^4ah Toro, hto6m noAy^HTb pa3A0HieHHe rAaBHoil nacTH nepTyp6aipiOHHoii (pyHKijHH — 

no CTenenHM npnpaigeHHH ancijeHTpHCHTeTa (e — e 0 ) b CAynae aAAHnTnnecKoro ABHHieHHH, 
HaM Hy^KHO pa 3 AO>KHTb no 3thm npnpaii^eHHHM (pyrn^HH W n (e ) — E n (e)~i- ( l\(e) h cos nE. 
Pa 3 AonieHHe 4 AH (pyHKynH U’ n (e) noAynaeTCH npe3BbinaiiH0 npocTo. H 3 (popMyAbi (2. 58) 
h (2.68) BTopofi nacTH mw HMeeM: 

V 5 

/7 ” (e)== 22 G ^ 3 - p J:M + P-^e)’ 

CJ=r-0 A— 0 


p— 1 6 

4»„ (e) = n \Jl — e 2 ^ ^ G ‘ 


:(k) e^-P 


-fzrn + e), (3.47) 


o=0 X=0 


(x-t-p — l — 1) 


T 4 e eCTb HHCAOBOS K09({)({)HIJHeHT, Onpe4eAHeMblS (pOpMyAOH (2. 57) H (2. 69) II HaCTH. 
CyMMHpoBaHne no a bcactch 40 S, r 4 e ^ npnHHMaeT 3HaneHHH: 

N 3p — 2c % 3p _ 2rr — 1 p .p — 1 

0= 2 - HAH 0 2 1 HAH G “2 

n ^ — p y ecAH <7<y hah <7 ^ p 2 * ’ P = — k, ( — k H- 2), . . . , k. 
x Kan h npe>K4e o6o3HanaeT 

k h- 2 / ■+■ 1 , k = 0 , h- 1 , -+- 2, . . . / = 0 , 1 , 2 , . . . 

Pa3Ao>KHM (pyHKyHio V„(e) b pH 4 TeifAopa: 

W n ( e ) = W„ (e 0 ) H- (e e 0 ) ^ (e 0 ) -+- (e ~ C ° )2 - • < (e fl ) -+- . . . ■+• 




(3. 48) 


UHH 


Koa({)(J)HyHeHT o6ujero HAeHa b (popMyAe (3. 48) paBeH s^toS npoH3B04Hoit ot (pyrnc- 

*■(«) 


npH e — e 0 . 




r P 5 


1 5 




0=0 A=0 


_ 2o — p 

nV + ? - 1 - 1. «J 


o=0 A=0 
p 3 


= 22 G * X) - * ■ - : A e 0 )] ■ 


i=o x=o de 0 


p — 1 o 


-« 22 g; 

o=0 A=o 


(X) 1 


X H ~ p - 


i • I y 1 - e » e °~* j: <* ■ -*■ p - x ~ 1 - eo) ] • (3 - 49) 
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rip0H3B04Hafl ot (pyHKgHH J* (x -t- p — \ e 0 ) Mo>KeT 6wTb noAyneHa ah6o np» 

noMoigH pn4a 

00 

d 9 ' ( p + X — X) (p -f- X — X -H 1) . . . (/? -*- X — X n -+- 2v — 1) , i+ 2a— //+2v _ 

d € *i jLl («-»- v )! v ! 2 w+2 v “ * e 0 

0 v=0 


( p 4- x — X) (p -+- x — X + 1). . . (p + x — X4-/2 -+- 2v — 1) 


v=0 


(n -H v)! v! 2" _l ' 2 v 


(n -4- 2^ -i- 2v — p)(/i -+- 2<7 


-f-2v — p — 1) . . . (n -4- 2<x H- 2v — p — - 1-1) e” +2of+2v ~ / “*> 


(3. 50) 


AH6o B KOHeHHOM BH4e 


c/e, 


^[er / 7>+ *->■,*«)]= 


eo 5- ” - '’ 1 (p + x-l-l)(p + x-l- 2 )...( p + x-i--r) 

2j y! X 


[(p-hx-X-1)!]* 


1=0 


X (n -+-p-+- x — X — l)(n+/H-x — X 2) ... (n +-/>-<- x — X — y) ‘ 2 T+1 X 


X (2p -+- 2* — 2X — y — 2)! 


[Vl — 4 


2// + 2x — 2X — -y — 1 


(3.51) 


rio4CTaBHM Tenepb BwpaHieHHe W„(e), 4aBaeMoe (popMyAofi (3.48) b pa3AoaieHHe rAaB- 
hoS nacTH nepTyp6agHOHHoit cpyHKgHH. Mw noAynHM HCKOMoe pa3AOH*eHHe — b BH4e pH4a 

r j 

no CTeneHHM (e — e 0 ) h KpaTHWM 3KcgeHTpnnecKOH aHOMaAHH E b BH 4e: 




cos (pc*) -*-q & - 1- ri). (3. 52) 


fc= o /=o 


n t ~0 n= 0 


34CCb ecTb Z-tmS hach KoatJxpHijHeHTa AanAaca b^\ a — 6oAbinaH noAyocb ocnyAH- 

pyioigeii op6nTM, A^J r Te Hie Koatp^ngneHTw, KOTopbie (pnrypHpoBaAH b I h II nacTHX 
HacTOHigeft paSoTW^ t. e. KoacptjmgHeHTbi Cpypbe b pa3A0>KeHHH cos £6 no KpaTHMM yrAaM 
aAeMeHTOB v> <o, y, /. 

Bo II nacTH HaMH 6 mao noAyneHo pa3A0HieHHe r AaBHoit nacTH nepTyp6agnoHHoS cpyHK- 
gnn no CTeneHHM axcgeHTpHCHTeTa n KocnHycaM yrAOB KpaTHhix aKgeHTpHnecKoit aHOMa- 
AHH. TaM 6 mao yKa3aHo, hto oho mohict HMeTb caMocTOHTeAbHoe 3HaqeHne, t. e. MOHieT 
npHMeHHTbCH b Tex Hie 3a4anax He6ecHon MexaHHKH, b kotopmx npuMeHneTCH pa3AonieHHe 
no KpaTHMM cpe4Heii aHOMaAHH, HanpnMep, npn BhmncAeHHH B03MynjeHHH. Pa3AonieHHe 
no aKcgeHTpnqecKoii aHOMaAHH mohict HMeTb 4anie HeKOTopoe npenMyigecTBO, noTOMy 
hto, xoth 3aTeM h npH4eTCH onpe4eAHTb E KaK (JjyHKLpuo cpe4Hefi aHOMaAHH M npn 

noMonjH pH40 B, ho 3aTO CTpyKTypa pa3AonieHHH ^7 no aKCgeHTpnqecKoS aHOMaAHH 3HanH- 
TeAbHo npouje, neM CTpyKTypa aHaAorHHHMx pa3AOHieHHM no cpe4HeM aHOMaAHH. B 4 ^hhom 
CA ynae npn pa3A0HieHHH BeAHHHHM — no CTeneHHM npHpanjeHHH ancgeHTpHCHTeTa (e — e 0 ), 

3to npeHMytgecTBo b 3HanHTeAbHO0 Mepe yMeHbinaeTCH 3a cqeT Toro, hto mh noAynaeM 
yme He MHoronAeH no cosnEj a 6ecKOHenHwii pn4. npaKTHnecKHx npHAo^KeHHfl 

Hey4o6HO HcnoAb30BaTb pa3Ao>KeHHe — b BH4e (3. 52), b kotopom HMeeTCH 4Bo8Han 

2 BiOJiJieTeHb HTA. Mo 7 (80) a a c 
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3aBHCHMOCTb ot BK(^eHTpHCHTeTa Kan nepe3 nocpe^cTBO cos /z£, Tax h npHMO nepe 3 nocpe4 - 
ctbo (e — e 0 ). IlosTOMy b CAe^yioujeM naparpa(j>e mm 3 aSMeMCH pa3Ao>KeHHCM cos nE 
no CTeneHHM ( e — e 0 ). 

§ 4 . Pa 3 Ao>KeHHe cos/i£ no CTeneHHM npwpaiijeHHH 
SKcyeHTpHCHTeTa (e — e 0 ) 


Hto6m noAynnTb pa3AomeHHe c osnE no CTeneHHM (e — e 0 ), 1 BocnoAb3yeMCH phaom 
A arpaH>Ka. KaK h3bcctho, pH 4 AarpaHma aah ypaBHeHHH 

y = a~H£(p (y) (3.53) 

4aeT pa3AomeHne no CTeneHHM MaAoro napaMCTpa e topo kophh ypaBHeHHH (3. 53), koto- 
PmM o6paijgaeTCH b a npn £ = 0. 

CBH3b ue>KAy 9KcyeHTpHneCKoM h cpe4Heii aHOMaAHHMH 4 aeTCH, Kan H3BecTHo, ypaB- 
HeHHeM KenAepa: 

E = M -+- e sin E. (3. 54) 

n P H noMon^H ypaBHeHHH KenAepa noAynaiOTCH pa3AomeHHH b pH 4 AarpaHma no CTene- 
HHM e 3KC^HTpHHeCKO0 aHOMaAHH E H ee (pyHKIJHft. 

Mto6m noAynHTb pa 3 Ao>KeHHe aKCijeHTpHnecKoM aHOMaAHH E h ee (pyH^HS no CTeneHHM 
npHpaujeHHH SKCijeHTpHCHTeTa (e — e 0 ), paccMOTpnM 4 Ba SAAHnTnnecKHX ABnmeHHH. O 4 HO 
H3 9THX ABHHieHHS 6 y 4 eT 4 BH 2 KeHHeM no 9AAHncy, HMeiOIJgeMy SKCyeHTpHCHTeT e, 60 AbUiyi 0 
noAyocb a n momcht npoxom 4 eHHH nepe3 nepHreAHil t, a 4 pyroe — 4BHmeHHeM no 9AAHncy, 
HMeioiJgeMy Ty Hie noAyocb a h tot me momcht npoxom 4 eHHH nepe3 nepnreAHH x, 
a 9KCijeHTpHCHTeT e 0 . Ha30BeM nepBoe 4 BHmeHne, cooTBeTCTByionjee 9AeMeHTaM (a, e, x), 
ochobhmm, a 4 BHmeHHe, onpe 4 eAHeMoe 9 AeMeHTaMH (a, e 0 , x), — cmchihmm 4 BHmeHHeM. 
y 9 thx 4Byx 4BHHieHHii, oneBH4Ho, 04H0BpeMeHHMe 3 HaneHHH cpe4HHx aHOMaAH^ 6y4yT 
04 HHaK 0 BM, a 04 H 0 BpeMeHHbie 3 HaneHHH 9KCgeHTpHHeCKHX aHOMaAHS 6y4yT pa3AHHHM. 

HannuieM 40a ypaBHeHHH KenAepa 4AH o6ohx 4BHmeHHii: 

E = M H- e sin E, 

E 0 = M-+- c 0 sin Eq. 

06pa3yeM pa3HocTb 

E — £ 0 = e sin E * — e 0 sin E 0 . 


( 3 . 55 ) 
( 3 . 56 ) 


ripH6aBAHH H BbJHHTaH B HpaBOft HaCTH Be AHHHHy e Q sin E H BB04H o 6 o 3 HaneHHH 

. / ~v sin E — sin iio 
+( £ )=— 1 

, / p\ sin E 

4> (£) = _ “ j. f 1 


( 3 . 57 ) 


npnBe4eM ypaBHeHHe ( 3 . 56 ) k BH4y* 

£ = E 0 + (e - e 0 ) <1> (£). ( 3 . 58 ) 

FIoAb 3 yHCb PH40M AarpaHma, mm noAynHM pa 3 AomeHHe no CTeneHHM MaAoro napaMeTpa 
(e — e Q ) Toro KopHH ypaBHeHHH ( 3 . 58 ), kotopmh o6panjaeTCH b E 0 np« e — e 0 . 

Pha AarpaHma 4 ah ypaBHeHHH ( 3 . 53 ) HMeeT bha: 

/(!/)=/(«)-+- e? (*)/(*) [ 9 * (*)/ (*)]-+- • • • 


«* rfk-i 




( 3 . 59 ) 


1 B 8tom naparpatpe npn noAyneHHH ypaBHeHHH, cBHHbiBaioiJ^ero BeAMMHHbi E n {e — e 0 ), Mbi HcnoAb3yeM 
MeT04 H. A* MoHceeBa (1936), npn noMonjH KOToporo hm noAyHeHbi nepBwe machh paaAOJKeHHH b p ha 
AarpaH>Ka bcahhhh E y sin E, cos E. 
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Mto 6 m noAyqHTb pasAcmeime no CTeneHHM (e — e„) ko P hh ypaBHeHHH ( 3 . 58 ), noAoajHM 

y = E, ct = E 0 , z=(e e 0 ), 

/(«/)= cos n£, /(a) = cos nE„, -p (a) = <I> (£„) = — ?“£» . 

l — e 0 cos Eq 

Ph 4 AarpamKa b stom CAynae 6y4eT HMeTb BH4: 


cos 


nE — cos nE 0 — n(e — e 0 ) — — 


sin Eq 


(1 — <?o cos ^o) 
(e - eo) 1 d 


sinn£ 0 -n 


^ F s * n2 £p sin 77 E 1 
dE 0 L (1 — <?n cos Eq) 2 J 




1 sin a £*0 • sin nE 0 
'o' 1 (1 — e 0 cos£ 0 )' 1 * 


(3. 60) 


Mh! xothm noAyiHTb pa 3 AOiKeHHe 4 ah cos nE no CTeneHHM (e — e ft ) H b pha CDvdka 
no KpaTHbIM E 0 . 4 aH BTOrO paSAOHCHM npe 4 Ba P HTeAbH 0 BeAHHHHbl, CTOHinne B KBEAD&THMt 
CKo 6 K ax, b npaBoit nacrn $op M yAbi ( 3 . 60 ), b P h 4M 0 Dyp b e no cnHycaw HKocrayca* yr A “ 

Kp&THbIX Zwq. * 

P aCCMOTpHM BeAHHHHy 

sin* Eq • sinnEo 

(T=r^cos£oP* ( 3 . 61 ) 

8 to nepHOAHHecKan $yHKijHH E 0 , y^BAeTBopnioigaH ycAOBHHM AnpnxAe. Ohb 6 v 4 eT 
neTHoft cpyHKHHea E a , b CAynae ecAH * nenexHoe, 4 ah «t neraoro ona 6 y 4eT HenexHofl 
cpyHKunea E n . CAe 4 oBaTeAbno, B HpaiK eHHe ( 3 . 61 ) Mo>Ke T 6 MT b pasAo^eno b P h 4 ® VDh e 
b nepBOM CAynae no Kocnnycaw, a bo BTopow-no cnnycaM E 0 . Koa^^naneHTw bthx oat 

“ CaM ° r ° BH4a <t,yHKHHH (3 ' 61) ’ 6y ^ T HeKOT °P HMH "OM6„Ha H „HM„ 

A ah fj He^eTHoro mm hoAy^HM pa3Ao>KeHHe: 


. a r . T? cr— 1 00 

S in Eq • sin nEp / - , y~ V 1 > / x 

(1 — e 0 cos Eq)° V, „(*’ e o) * c OS^E 0 . 

u=0 

A a* ^ neTHoro 6y4eM HMeTb: 

<j oo 

sin 7 Eq ■ sin nE„ Vf , \ 

(1 — en cos £ 0 )° ~ V l ) h, * e 0 ) ' sin <i.E 0 . 


( 3 . 62 ) 


( 3 . 63 ) 


MyAaM«”' 1HHbl eo) H KaK KOB(|.$H«HeHTbi pa 4 a (Dypbe onpe 4 eAHiOTCH (Jiop- 


2lt 

f „\ — 1 f sin J Eq • sin nE 0 sin \±E U 1T ^ 

n e {) ) — — 

71 j (1 — P 0 C°S EqY 0 


2<-u 


x=o 


| X 7 _i 7 ' - 1* -• •;. (7 ~ A f COS (J — 21) Eg • sin nEp • s in jJ-f,, 

J (1 — e 0 cos£ 0 ) a 


/! 


_ (-D 


2 2rc 

2 (— l) x ii 7 ~- 1 )- • • - ( g — \ 1) •: [sin (/» -H g — 2X) £ 0 -n sin ( n — a -+- 2X) £ 0 | . 

/=u ^ J (1 — eo cos £n) c Sin ]J.E :) dE n = 


(- 1 ) ! 




A 

2<-» 


x=o 


>. <T (O' 1 ) ... (C 7 — A + l) 

X! 


J [cos (y. — /I — cr 2 A) £ 0 
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dE o 


cos ([a -+~ n — ! <t — 2 a) /Tfl t- cos ([a n -+- r ‘ 2 a) £ n cos (|a + n a + 2 a) £ 0 ] ^ ^ cos 

a — 

_(-l) 2 X 1 / U x — 1) Qr — X-+-1) r / _\_ /• <•„ e 

2 k X 1 > X| L*' {i— ^4-2X v^> e 0/ p +«-t-a+2X 0/ 


X-=0 


*/p. — n+a— 2X ( G > e o) /, A+ n-a+2X e o)] * 


Ecah o603Ha^HTb 


r / V 1 VT’ 1) • (<J — XH-1) r* / . 

y* * ( ff > e o) — ^ ^i” X! ■ yr+2x e o) 

x=o 


2 

r,_,w V_ 1 X^g( g - D (CT-Xh- 1) „ / v 

/a e o) 2 fc X! y«— 2 X e o)» 


x=o 


( 3 . 64 ) 


( 3 . 65 ) 


TO 




-l) 2 


r4^L(se 0 ) 


. /(-^> 
J M _ 


[j. — n+a ' 


(s«o)-/^ x i-»(sc 0 )]. ( 3 . 66 ) 


Ka>K4aH H3 BeAH^HH, CTOHIIJHX B KBa4paTHHX CKo6KaX, 3aBHCHT OT Tpex HH4eKCOB: 
< 7 , e 0 HAH p. — n, <7, c 0 , noaTOMy 4 AH hhx MoryT 6 wTb cocTaBAeHbi Ta 6 AH^i c TpCMH 

BX04aMH. 

CoBepmeHHo aHaAorHHHO noAy^aeM: 


«o) = (-D 2 e 0 )-t-/<Z^(-T,eo)-4^(^ e 0 )-./£!>. e o)]- (3.67) 

B 3 «b Tenepb (s — l)-yio nponaBOAHyio ot (pyHKjjHH- ( 3 . 61 ) no £ ft> noAynnM aah < 7 ,neT- 


Horo: 


[jr^Sr-] = 2 <- <'■ “ s < 3 - 68 - *> 




h 4 AH c He^eTHoro: 


d J “ ] 


sin J £o • sin /z£<> 


f si n £ n 

L(i — 


e 0 cos E {) y 


= ^(-D 

|A=0 


/|A,«( 5 > e 0 )y. 3 1 


cos (/.£ 0 . 


( 3 . 68 , 6 ) 


noACTaBASH pa 3 AOJKeHHH ( 3 . 68 , a) h ( 3 . 68 , 6 ) b $opMyAy ( 3 . 60 ), noAynnM pa 3 AoaceHHe 
cos nE b BH 4e: 

00 OP 

cos nE = cos n £ 0 -f- ^ (— 1 )’ (e ~, en) - ^ ' J °~' * ( 5 » e o) cos ^o- ( 3 - 69 ) 

a=0 P-=0 

4 l,b(< 7 , e n ) 4 AH <T neTHoro onpeAeAHe-rcn (popMyAoB ( 3 . 68 , a), a aah n HeneTHoro — 

cpopMyAoB ( 3 . 68 , 6 ). 
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§ 5. Pa 3 AOiKeHHe rAEBHoft qacTH nepTyp 6 aijHOHHoa tpyHKijHH 
no cTeneHHM ( e — e 0 ) b CAynae 9 AAHnTHqecKoro 

4 BHHieHHH 

rio4CTaBHM Tenepb pa 3 AO>KeHHe cos nE no CTeneHHM ( e — e 0 ) b (popMyAy ( 3 . 52 ) 4Afl 
pa3Ao^eHHH — . 9 to 4acT HaM 


2 ^b22£t*-w 


fc =0 i — 0 p , r= — Jfc 


w =0 #i =0 


(e-ey) 8 ' 

si\ 


X 


*2 

o =0 


(e — e Q ) 


<*! 


2 i^ 0 ” 1 A*. "O 7 * e o) cos !^o cos (P w 9 £2 -+■ ri). (3. 70) 


|x =0 


BBe4eM o6o3HaHeHHe 


2 d* 1 

j «, 'f « ( e o) A, » ('j, e 0 ) = Xv> °> *■ ( e o)- 


(3.71) 


*12!*! ^-1 *' 

71=0 0 

Pa 3 sepHeM cyMMM no h <7 h neperpynnnpyeM hachm. 

Mm noAyHHM: 

00 00 

2 ( e e ft)* l+J 7^*1 ( e o) = 

#,=0 o =0 

00 

= 2 ( e e o)“' [/>. 0, «, (e 0 ) -+- (e — fi 0 ) X;., 1 , «,(e 0 ) (e — e 0 f y y , 2, «,(e 0 ) -+~ •••] — 

, v ,=0 

= [Xl 1 . 0 ( e o) ■+■ ( e Co)Xt*. l .°( e o) -, ~( e e o) 2 X!<-,2,o-»- • • •]-+- 

-+- [(« — e 0 ) Xjjl, 0, 1 (e 0 ) «- (e — e 0 ) 2 x i , 1 (e 0 ) (e — e 0 ) 3 ft,, 2, 0 (e 0 ) 

-+- [(e — e o) 2 Xf> 0,2 (e 0 ) (e — e (1 ) a 7^, 1. 2 (<?„) i~ (e — e 0 ) 4 ft,., 2,2 (e„) 

-+- = 

= '/y, 0,0 (e 0 ) -+- (e — e 0 ) [7^, i,„ (<? n ) -+- fti.o, 1 (e n )] -+ (e — e (] f [7,,., 2, 0 (e 0 ) -+- ft*. 1,1 (e 0 ) -+- 

00 s 

Xm-, 0,2 (e 0 )] = 2 ( e — e o)* 2 Xp*. *— j> J ( e o)- ( 3 * 72 ) 

s=0 j — 0 

llo4CTaBAaH Tenepb Bbipa^KeHne ( 3 . 72 ) b ({jopMyAy ( 3 . 70 ), noAy^HM oKOHnaTeAbHo 


uu yju ik' \a r 

2 ^2^ a ‘’ u(e » )(e_c «r cos ^ £ o+^^7a^/-/), (3.73) 


Jfc = 0 J =0 r=— *=0 a =0 

r4e noAo>KeHO 


Up,«(e 0 ) — 2 X^>*“X/( e o)* 

o 


(3.74) 


§ 6. Pa3 AO*eHHe rAaBHoft nacTH nepTyp6ajjnoHHo8 ^jthkijhh b pa a 
(Pypbe no apr y m e h t a m (z/-i-co), Q, / b CAyqae 
rHnep6oAHqecKoro 4BH>KeHHH 

P accMOTpHM Tenepb sa4any pasAo>KeHHH nepTyp6ayHOHHoft (pyHKmiH b cAy^ae rnnep- 
6oAHHeCKOrO 4BH>KeHH^. 
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flepTypfiauHOHHaH (pyrncijitfl onpe4eAHeTCH (popMyAofi: 


R = Jc -m 


1 r cos 0 


Ee r AaBHan nacTb rnvieeT bh 4 


: (a 2 + r — 2 ajr cos 0 ) 2 , 


(3.75) 


(3. 76) 


r 4 e ay paccTOHHHe ot CoAHija 40 lOnHTepa, r — pa 4 Hyc-BeKTop B 03 MyiyaeMoii tomkh, 
0 — yroA, o6pa30BaHHHit HanpaBAemieM H 3 CoAHija Ha lOnHTep h acTepoH 4 , m.j Macca 
lOnHTepa. 

Pa 3 Aaraa — b P h 4 Cpy pb e no cos£0, noAyqnM 


7,— Jr 2 B \ k)cosk<1 ’ r > a .h 


1 _ 1 
rj 2a 


co 

~ 2 ^ ,cos ^- 


(3. 77) 


T4C TaK 2Ke KaK BO II qaCTH, npe4CTaBAHK)T Co6ofi 04H0p04HMe (JjyHKIJHH OTHOCH- 

TeAbHO ay h r, o6pa3yioLgHecH b cooTBeTCTByioigHe KoafjxpHijHeHTbi AanAaca, ecAH noAo- 
iKHTb r — a. Ohh onpe 4 eAHiOTCH (popMyAofi: 


1 £(*) — ^ * • • {2k + 21 -+- 1) 1 ■ 3 ♦ 5 . . . (2 / — 1 ) /-\k+2i /q 

2 Di 2.4.6... (2* -+-2/) “ 2-4-6 ”"2T~ W ’ /0) 


« = A/O hah a = ay > r. 

CosG, HBAHioii^HficH cTopoHoS ctpepnnecKoro TpeyroAbHHKa ft P/, onpe 4 eAneTCH (popMy- 
ao0: 

cos 6 — cos (v 0 ) cos (Zy — ft ) + sin (x; H- w) sin (/, — ft ) cos /, 

cm. pnc. 5. 

Pa3Aaran cos^G b TpexKpaTHbifi pH 4 Oypbe no apryMeHTaM v h-cd, ft=Zy — ft,/, 
6y4eM HMeTb 

k 

cos £G == 2 ^iar cos [z 7 fa '+* <•>) -+■ 7 ft ri] (3. 79) 

P> <lt r~—k J 

HAH 

k 

cos £G = 2 A^Ucos/?^ cos (p<» q ft I- 77 ) — sin jtw sin (pta +- <7 ft -+- r/)]. (3. 80) 

p f g f r — — fr i 

Pa3A02KeHHH, noAyneHHbie 40 chx nop h onpe 4 eAneMbie (popMyAaMH (3. 77) h (3. 80), 

TOiK4eCTBeHHbI aHaAOrH^HblM pa3A02KeHHHM aAAHnTHneCKOrO 4 BHHieHHH. MtoSw nOAynHTb 

4 aAee Bbipa>KeHHH 4 AH cos £6 h — nepe 3 BeAHnHHy u , HBAHioiJgyiocH 4 ah rHiiep 6 oAH l iecKoro 

r J 

4 BHHxeHHH aHaAoroM SKcyeHTpHnecKofi aHoMaAHH, Hy>KHO noAynnTb pa 3 AOiKeHHH 4 AH bcah- 

sin pv cos Pv r - - 

qHH - 421+1 H Jk+ii+r no KpaTHbiM u. r = -— , a — ooAbman noAyocb opDHTbi B03MyisaeMoro 

TeAa, r — pa4Hyc bcktop Bo3MynjaeMOH tohkh. 

450 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


§ 7. Pa 3 AO>KeHHe npoHSBe^eHHH CTeneHH pa^nyca BeKTopa Ha k o c h h y c 
yrAa KpaTHoro HCTHHHoii anoMaAHH b CAynae r h n e p 6 o a h q e c k o r o 

% 4 BH 2 KCHHH 

2 2 

EcAH Mbl 3aMeHHM B ypaBHeHHH SAAHnea ^ 2“* _ £2 = 1 y H . a l y> TO nOAyHHM ypaBHeHHe 

rHnep6oAbi. Mm MonteM (popMaAbHo yAOBAeTBopHTb aTOMy ypaBHeHHio TaKHM me cnoco6oM, 
KaK b CAynae abh^kchhh aAAHnTHqecKoro, t. e. iioao^khb : 


x = — a (cos £ — e), y — — a V 1 — e 1 sin E (3.81) 

HAH 

x — a — (cos E — e), y — a V 1 — e 1 sin £. 

Tax KaK B 3TOM CAyqae e > 1 , to sin £ 6y4eT nncTo mhhmoS bcah^hhoS, a cos£ 
ocTaeTCH AeiicTBHTeAbHMM (x h y mm cHHTaeM 4e0CTBHTeAbHMMH). E b aTOM CAyqae 

y 




MO>KeT 6MTb KOMIlAeKCHMM: E = k~ + IU. 4^* & Bce B03MO>KHMe aeAOHHCAeHHMe 3HaHC- 

hhh, k — 0, 1, 2, mm 6 y 4 eM noAyqaTb HaAomeHHMe 4pyr Ha 4 pyra rHnep 6 oAM. A TaK 
KaK B ypaBHeHHe (3.81) E BX 04 HT TOAbKO n04 3HaKOM TpHFOHOMeTpHqeCKHX (pyHKyHft, TO 
x h *y onpe 4 eAHK)TCH 04 H 03 HaqH 0 . Mm MomeM noaTOMy noAomHTb k — 0 h CHHTaTb E = iu , 
r4e u 4eficTBHTeAbHo. 

TeoMeTpHHecKH u npeACTaBAfleT co6oS nAonja 4 b rHnep6oAHq**CKoro ceKTopa OMP 
paBHo6oqHoM rHnep6oAM c yeHTpoM b HanaAe KOop 4 HHaT (pnc. 6). B aTOM CAyqae no Be- 
AHHHHe u — In (x -•+- y), x h y 34ecb npHMoyroAbHMe KoopAHHaTM tohkh M. 

CpOpMyAM 4 AH KOOp4HHaT rHnep6oAHHeCKOrO 4BH>KeHHH MM MOrAH 6 m nOAyqHTb, He npn- 
6eran k yKa 3 aHHoit BMiue 3 aMeHe nepeMeHHoro E — iu. Ho, He roBopa yme o tom, hto 
reoMeTpHnecKHii nyTb CAomHee, mm Be34e b aToS pa6oTe npe 4 nonHTaeM aHaAHTHqecKHft 
MeT 04 KaK 6oAee cTpornM. 

Ilo 4 CTaBAHH E = iu b ypaBHeHHe (3.81), noAyqHM: 

a) 4 AH BeTBH rHnep6oAM BorHyToit k Coah^ 


cos — 


ch u — e 
1 — e ch m ’ 


sin 


v = — \/ e 2 — 1 


sh u 


1 — e ch u 


(3.82) 


— = — 1 ~+- e ch u; 
a 
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6 ) 4 ah BeTBH rHnep 6 oAH BwnyKAofi k CoAHijy 

ch u -+- 1 


COS V - 


sh u 


- , sin^—Ve 2 — 1 r- , 

1-i-echii’ ln-echu 

— = 1 -t- e ch u. 


( 3 . 83 ) 


P accMOTpHM CHaqaAa CAyqait BorHyTOH k CoAHgy bctbh rHnep 6 oAH. FIoACTaBHB Bwpa- 
HieHne 4AH pa^Hyca-BeKTopa r b (popMyAy ( 3 . 78 ), noAynHM 


2 

Tor4a 


1 1 ' 3 • 5 . , . ( 2 / — 1 ) / (- 1 )* 

2 "i “ jL 2 *4*6... {2k -+- 21) * 2 • 4 • 6 ... 2/ \ a) (1 — echu)*+2/ * W’° 4 J 


i=o 


UJ w n/ 

1 2 'V, i\4lV).lltl X 1 Aim cos pv cos (p <0 ■+-?£; -Hr/) — sin pv f ;in (pa> -t- qQ -t-ri) io QC 

^ V (l- e ch«)*+2i+i 


fc~ 0 i=0 p t q t r~ — K 

HTaK, HaM Ha4o noAyqHTb pa3AO>KeHHe 4AH bcah^hh 


cos pv 


sin pv 


, — £h-2/~*-1. 


(1 — e ch «) x ' (1 — e ch u) x 
no (popMyAaM 9 fiAepa HMeeM 4 ah bcaiihhh cospv h si npv 


( 3 . 85 , 6 ) 


cos pv 




( 2p— 2m 1 p (p — m — 1 ) (p — m — 2) . . . (p — 2m h~ 1) 

m! 

p — 1 


cos*-*" 


/-I = Y hah x . 1 


sin /w 


=2<-« 


a r ^ L- i( ,- m -l ) (,_„-2 ) ... (,- j^j cosf -„-, ,3.86) 


P — 1 p — 2 

*a = ~ 2 ~ HAH * 2 = . 

no 4 CTaBAHH b cpopiviyAy ( 3 . 86 ) 3 HaneHHH cos p ” 2m v h sint; H 3 <popMyA ( 3 . 82 ), noAyHHM 

x i * 

cos pv ^ 1 yn 2 / ? ~ 2 m~ip ( p— m — 1) (p — m — 2) . . . (p — 2m-i~l) (ch n — e) P~ 2m 

(1 — e ch u) x ' ml (1 — • e ch «) X+ P~ 2r " ’ * 

m = 0 


sin pv / -| \m 2^ 2m 1 (p — m — 1) (p — m — 2) . . . (p — 2m) (chu — e)P 2m 1 , 

(1 — echu)* — l ' ml ‘ (1 — echu) ,+ f- 2 " SnU ‘^ 

m—Q 

r, (ch u — e)P-*- m 

ra3Aaraa BeAH«iHHy ^ — e ch 2 ™ Ha 3 AeMeHTapHhie 4 Po6h, noAyMHM 

COS pv _y, -i \»i 2P~‘ im ~ 1 p (p — m — 1 ) (p — m — 2 ) . . . (p — 2 m-«- 1 ) ^ 

(1-echu)* ~ Zi K ; ml A 


, 88 ) 


m=0 

p—z™ (p — 2m) (p — 2m — 1) ... (p — 2m — j -+- 1) (1 — e '2}p—2m—j 

X ^ ( — 1)' 7l e P~ 2m (1 — e ch h^+P-Zw-/ 

>=0 


( 3.891 
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sin pv 


(1 — e ch u) 

p — 2m — 1 


■=-v/ e 2 -i 2 <-d' 


, 2P~ 2m ~ 1 (p — m — 1) (p — m — 2) . . . (p — 2m) 


X 


X 


V ( iw , 3 . 90 , 

V — 1 ) J\ e P~i» (1 — e ch u) x ^P lm -3 

>=0 

BeAHMHHa -[ 1 - e ch » KaK 6mao paccMOTpeHO b § 1 , MoateT 6 biTb pasAOJKeHa 

B P H 4 no CTeneHHM z, r 4 e z = s _, ‘. 9 to paaAOJKeHne 6 y 4 eT HMeTb bh 4 : 

00 

1 ^ L (/.-+- p — 2m — j, e) (ch nu — sh nu). (3.91) 


CAe^OBaTeAbHO, 

2 f - <'> 

n~u x 


(3.92) 


r 4 e n l --*.-+-p — 2 m—j, a F„ (e) onpe 4 eAHeTca cpopMyAoii: 


x \ 

F„(e) = V(_iy 

m = 0 


2 v~ 2 m — ip (p — m — 1 ) (p — m — 2 ) . . . (p — 2 m 1 ) 
— m! 


X 


/> — 2m . 

x ( 1)» ~ 2m ) (p - 2m ~ 1 ? | £ _ p 2 y- 2 m-y /.(p_ 2/n-l-X— I. c).(3. 93) 

y-o 

Mto KacaeTCH BeAHHHHw ^Y^7 e h c ^yr> to oqeBH4HO, hto OHa TaioKe mo^kct 6 biTb pa 3 - 

AOiKeHa b pfl 4 no CTeneHHM z. 9 tot pH4 moms? 6 biTb noAynen ah 6 o npn noMoign m6T040b, 
aHaAornqHbix MeT 04 aM BTopoS nacTH, ah6o Henocpe 4 CTBeHHbiM yMHOHieHHeM pH 4 a (3. 92) 
Ha shw. 9 tot pH 4 6 y 4 eT cxo 4 HTbcn b toh me o 6 AacTH | z )<[ 1 hah B o 6 AacTH 

| z | > 1 noAy^HM pa 3 A 02 KeHHe no oTpni^aTeAbHbiM CTeneHHM z. 06 a 3 th pa 3 AOHieHHH TaK me, 

KaK pa3AO>KeHHe 4 AH ~ u yt~ y MOHiHO o 6 r be 4 HHHTb B 04H0: 

(1 -Vch = 2 (e) (ch nu — sh nu)l (3 - 94) 


r ^e /i 2 = a — 1, a bmccto u 6epeTcn ero a6coAioTHoe 3HaneHHe. 

Ko 9 (p(f)HgHeHTbi Q„(n) pH4a (3.94) nponje Bcero moh*ho noAynnTb, 3 aMeTHB ? hto 


sh i z _i_. jrf r l ~] l 

(1 -ech u ) 1 e du [_ (1 — e ch u )*— 1 J (a — 1 ) 

FloAyqHB pa3AO^ieHHe 4AH BeAHHHHbl (X ch u)* -1 


(3. 95) 


1 

(1 — e ch u )*— 1 


«=«2 


e) (ch nu — sh nu) 


(3, 96, a) 
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h npo 4 H(p(|)epeHijHpoBaB ero ncmAeHHO, noAy«MM 1 

03 

sh u 


(1 — e ch «)' 


r — — Vi *"-!) e ) ( ch nu — sh nu). 


(3. 96, 6) 


noAaran a — x -f -p — 2 m — j h no^CTaBAHH pa3Ao>KeHHe (3.96,6) b (popMyAy (3.90), 
noAy^HM pa3AOHceHHe aah 


(1— echu) x * 


sin pv 


y- = ^ ^ HU ~~ nU )» 


(1 — e ch «) x 

«=» 2 

r4e <!>* (e) onpe4eAneTCH (popMyAofi: 

*je)=n y/^ry jg p- !. m Ap -2ml x 


(3. 97) 


n=0 


X 


p— 2m — J 



>=J 


/ i W (p — 2m — 1 ) (p — 2m — 2) . . . (p — 2m- j) 

' ^ y ! (p — 2m -t- x — / — 1) eP~ 2m 


(1 e) (3 %) 


TaKHM o6pa30M, pa3Ao*KeHHe (3.97) 4 Ah ^ ^echu) K ^Y^ eT oTAHqaTbca ot pa3A02ne- 

HHK (3. 92) 4 AH B CA Y qae rHnep6oAH*ieCKOrO 4BmKeHHH TOAbKO K09({)({)HIiHeHTOM 

npn cooTBeTCTByioigeS CTeneHH z u = (ch nu — sh nu), KOTopwft hbahctch (JjyHKyHefi SKCijeH- 
TpHCHTeTa. 


§8. P a3 AOiKeHHe rAaBHoi nacTH nepTyp6ayHOHHoM (pyHKgHH 

no CTeneHHM n p h p a Eg e h h h SKcijeHTpHCHTeTa 4Afl CAynan 
4 BH)seHHH no BomyToii k CoAHgy b e t b h r h n e p 6 o a bi 

MbI HMeAH 

k 

(T^dTU)'* = 2 [ cos P ucos (P w ^- 9 £2 -*-ri)—sinpvsm(pM-t-qQ)-¥-ri)] (1 „y. . ( 3 . 99 ) 

Pt <7. r~~k 


I-. cos pv sin pv 

1 loACTaBAHH Tenepb bmccto g ^ h e HX pa3AO>KeHHH, noAynnM 


cos £0 


(1 — echu)* 


2 Ap<jr ^ ( e ) (ch nu — sh nu) cos (po> -+- <7^ -+- ri) 

p,<j,r= — k n — 0 


— (e) (ch nu — sh nu) sin (pin -+- q £2 r/)] . (3. 100) 

rio4CTaBHB pa3Ao>KeHHe 4 ah (i B (popMyAy 4 ah ~ nepTyp6agHOHHofi cpyHKijHH, 

6y4eM HMeTb 

03 00 k CO 

£ = 42 ( “ 1 ) * +, 2 £*? , ‘ ^ ^ 2 (e) cos 0™ + ri) - 

fr=0 7=0 p, q, r~ — k n = 0 

— <!>„ (e) sin (pw h~ <7 £2 -+- r/)] • (ch — sh /uz). (3. 101) 

d 

3 Onepaynn AHtfjtpepeHyHpoBaHHH pH4a (3. 96, a) no u hbahctch 3&kohhoh, Tan naa — — = e„ ~ , a otho- 

da dz 

CHTeAhHO z pa4 (3. 96, a) HBAHeTCH CTeneHHbIM, KOTOpblH, K8K H3BCCTHO, MO>KHO nOHAeHHO 4H(p(J)epeHyHpO- 
BaTb BCH)4y B o6AaCTH ero CXO 4 HMOCTH. 
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Tenept^ Haiu ocTaeTca, TaK sue KaK b cAyqae 3AAHnTnqecKoro abhjkchhh, pa3AOiKHTb 
(pytiKyHH F„(e) h 4>„(e), shnu h chnu no CTenemm pasHocTH BKCjjeHTpncHTeTa. PaaAOJKe- 
HHe 4 A« (pyHKijHit F n (e) h 4>»(e) noAyqaeTcn Tan *e, KaK h aah aAAHnca. Hmchho: 

F „ («) = F „ (e 0 }+- (<’ — « 0 ) K (e„) I - ( -- ^, eo) - F” (e 0 ) +..., (3. 102) 


r4e 


2 ( l) m 2P 2m I p (p — m — l) (p — m — 2) . . . (p — 2m -t- 1) 

de() m=0 ^ 


X 1 ( iy (p— 2m)(p — 2m — 1). . {p~2m — j+ \) \p-2m~i r / 0 . v /0 

^ .j p — 2 m e o) Jn(p 2m I x. y t Cq)» (3. 103) 

y* 


— 2m 

2 

y=o 


p 


p — 1 


*L = ~ 2 HAH X, = — 


Pa 3 AOiKeHHe aah cj>„ (e) 6 y 4 eT HMeTb bha: 

** M ( e o) -+•(«- «o) ( e o) ■+* ^ 4>: (e 0 ) 


(3. 104) 


n-w = » v/«s - i s<- »■ — " ~ 'i 1 * -»•••»-»■> 


«=:0 


ml 2m 


X 


— 2m — 1 


\/ / 1 \J (p ^ m 1) (P ^ m 2) . . . (p 2m y) 2 \p— 2 w~.f — i / / , o . 1 

X JL 1 yi (p — 2m^">r— 7— ~T) ( 1-e o) P / w (*+7> — 2m— y — l,e 0 j t 

y-o 

_ p — i p — 2 

*•> = r. HAH X, — . 


Pa 3 Ao>KeHHH aah ch nil h sh nu noAyqaiOTCH TaioKe aHaAornnHo pa 3 Ao*KeHHHM c os nE h 
sin nE b SAAHnTHHecKOM ABHHieHHH. Hmchho, HannineM ABa aHaAora ypaBHeHHH KenAepa 

B rHnep 6 oAHHeCKOM ABHHieHHH, AAH OCHOBHOrO H CMOKHOTO ABHtfieHHH. 

U = — M~\~ e sh «, Uq = — M~t- e 0 sh zz 0> M= ka~ 3,i (t — * 0 ). 

06 pa 3 QBaB pa3H0CTb H BBeAH o6o3HaHeHHH 


1T , / v sh u — sh no 

U («) = 

ll u 0 


<t>(u) = 


sh u 

1 — e 0 ^ («) ’ 


noAynHM 


u = u {) -t-(e — e 0 )ft>(u). 


(3. 105) 

(3.106) 

(3. 107) 


Pha AarpaH^a aah pa3AO>KeHHH ch nu no CTeneHHM (e — e 0 ) b stom CAynae 6yAeT 
HMeTb bha: 


u l V (e — e 0 y 

ch nu = ch nu Q ♦ n > - — 

3=1 


d? 1 r sh' I U( ) sh n« 0 ~1 

L(1 — e 0 ch u 0 ) 3 J ' 


(3. 108) 
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<4ah pa3AO.JK.eHHH sh nil pnA Aarpamna 6yAeT: 


sh nu = sh uu ft 


-2 


(e-e 0 ) 7 

cr! 


cP 1 [ sh 9 Uq ch nup 

[d - e 0 Ch «„)’ • 


(3. 109) 


Mto 6 h noAyqHTb pa3Ao>KeHHe r AaBHoS qacTH nepTyp6agHOHHofi (pyHKijHH no CTeneHHM 
(e — e 0 ), Koa$$H^eHTaMH KOTopwx 6yAyT Pham CHHycoB h KocHHycoB yrAOB KpaTHbix u, 
MbI pa3AOHiHM CHaqaAa BeAKHKHW 


sh 9 up * sh nu 0 
(1 — e 0 ch Up) 7 


sh 9 up • ch nuQ 
(1 — e 0 chu 0 ) 9 


b pham no CTeneHHM z — z~~ u 9 a 3 aTeM B 03 bMeM ot sthx phaob cooTBeTCTByioigHe npoH 3 - 
BOAHwe. 9 th pham 6 yAyT TaKoro Hie THna, KaK h pham, noAyqeHHbie b § 7 h 6 yAyT cxo- 
AHTbCH aah Bcex 0^sU<C°°- noAyneHHH TaKHx pa 3 A 0 HieHHfi Bbipa 3 HM cHanaAa sh 7 u 

qepe 3 rnnep 6 oAHqecKHe CHHycw h KOCHHycw Kparawx yrAOB. 9 th BwpanieHHH MoryT 6 wtb 
H anncaHbi b bhas: 


sh up — 2^ i 


cr (cr — 1) ... (ff — Xn-1) 

X! 


ch (c — 2X) u 0 


A =0 


( 3 . 110 ) 


aah a qeTHoro, npnqeM nocAeAHHS qAeH cyMMbi b ypaBHeHHH ( 3 . 110 ) AOAHieH 6 b iTb pa3Ae- 
AeH Ha Aea. 4ah a HeqeTHoro sh 3 u 0 mojkct 6biTb BwpanieH qepe3 rnnep6oAHqecKHe 
CHHycw yrAOB KpaTHwx no (popMyAe: 


a — 1 

sh g a 0 = ± V g - 7 AL^ - X ±D _ sh (a - Tk) u a . (3.111) 

x^o 


Pa 3 A 0 iKeHHe BeAnqHHw ^ — p , corAacHO pe 3 yAbTaTaM § 7 , MOHieT 6 wTb noAyqeHo 


b bhac: 


(1 — e 0 ch «o) c 


= e 0 )(cha« 0 — shoc« 0 ). 


( 3 . 112 ) 


a=0 


TorAa, pa 3 Ao>KeHHe aah 


sh 7 up • sh nu$ 
( 1— <? 0 ch u 0 )° 


6 yAeT HMeTb CAeAyioigHil bha. 

a) 4ah cAyqan, KorAa c qeTHoe, 6 yAeT: 


o 


sh 9 up sh /zup 
(1 — e 0 ch u 0 ) 9 



(ff — 1) ... (ff — X -i- 1) 

X! 


ch (<7 — 2X) u 0 sh nup X 


00 

X ^ A (®» e «) ( ch au o - sh a u 0 ) = 

«=o 
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!) XI (<T X+1) ^S/»( a » e o)(ch«a 0 — ; shau 0 )[sh(n-t-g— 2X)u 0 -i-sh(n— g-t-2X)g„1= 


X=0 


1 V 1 9 (» — 1) • • • (* — X 1) y , w r 

2 * ,2j XI X y»( a » «o)\ [ch^a-t-in-G’ — 2X)« 0 — sh(aH-n-f-G- — 2 X)h 0 ] 


x=o 


a=0 


-i- [ch (oc — n — a h- 2X) « 0 — sh (oc — n — g h- 2X) « 0 ] — 
— [ch (a -+- n — cr -+- 2X) *z 0 — sh (a n — <j-+- 2X) u 0 ] -+- 
-h [ch (a — /i h- c — 2X) k 0 — sh (a — /i-f-cr — 2X) u 0 ]}. 


( 3 . 113 ) 


rioAo^KHM Tenepb a + n + <y — a h co6epeM hachw c OAHHaKOBWMH KpaTHocTHMH « ( 
mw noAy^HM: 


o» 


sh® « 0 sh /zu 0 1 X 1 *(*— 1) ... (<r — X 1) w V’r r 

^ xi x 2^~~ e o)-^ 


(l-e 0 ch «o) J_ 2 7 +J 


x=o 


K-— 0 


*- 4 +M+a _ 2 ) (S e 0 )“'/p.-n+a- 2 x( <7 » e o) * + “ /u.+„-<M- 2 X ( ff * e 0 )] X ( ch I XW 0 _ sh ( 3 - 1 14 ) 

IloAaraH, HaKOHey, 


Y+ x Ug 

v rj » e o) 2 7 i ~ 


X! 


x=o 

3 

2~ 


7 ( ~ X) (r- ,» » — A_ X 1 C (<* — 1) • • • (O’ ~ X -4- 1) 

J* i g > e o; — 2* ^ 


x=o 


J a+-2X ( ff > e o)> 
~~ J % — 2X O 7 * e o), 


( 3 . 115 ) 


mw noAy'iHM: 


CO 

sh J u p sh nti Q ^ | r ( ._ X) 

(1 — e 0 ch « 0 )* ^P+ti+crl/ 7 ? 

P-=0 


e o) — y^;_ a (<?, « 0 ) 


?(-X) 

J (J- — n-f-a 


(** 


e o)~*“ e o)] X 


X ch U.«„ — shy-u 0 ). 


( 3 . 116 ) 


6) ,4ah cAynaH, Kor^a c HeHeTHoe. 

B 3tom CAyqae cyMMa cHHycoB b cpopiviyAe (3. 113) 3aMeHHTca <iepe 3 pa 3 HocTb koch- 
HycoB, nepe4 cyMMofl 6y4eT 3H3K MHHyc, h pa3AOJKeHHe 4Aa 

sh° w 0 • sh tiuq 
(1 — e 0 ch w 0 ) J 


6yAeT HMeTb bha: 

sh® Up sh nUQ 

(1 — e 0 ch u 0 )* ~~ 


^ e 0 ) e o) -/&UK C 0 )] X 


fx=0 


X (ch ji.u 0 — sh [ah 0 ). 


( 3 . 117 ) 
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Bo3bMeM Tenepb npoH3B04Hyio no n 0 nop«4Ka (a — 1) ot Bbipa>KeHHft (3.116) h (3.117). 
M m 6y4eM HMeTb: 


duir 1 


= ■ - 2 tfcsu. (». •>,) ■ (., «„) - )£u. (•. 


^.=0 


(3. 118) 


Kor4a <j qeTHoe, h 


d°- 1 

sh® «o sh rc«o 

du r 1 

L(1 e 0 ch 


(3. 119) 


— /<£>_. (<*, e 0 )] X (ch a H# — sh |^U 0 ). 

00 

= — 2 ! j/ “ 1 [Vm^+o ( c > e o) — /£U (*» e o) — ( ff » e o) ' 

p=o 

Jte— ( ff ’ e o)] X (ch p.u 0 — sh i«i 0 ), 

Kor 4 a c HeneTHoe. 

AHaAornqHMM nyTeM Mbi MoaceM noAyqHTb pa3A02KeHHH 4AH BeAHHHH 

sh" 3 uq • ch /zuq 
( 1 — e 0 ch« 0 )° * 

Ohh 6 y 4 yT HMeTb (popMy: 

00 

«.)+yis2-.('>. •.) x 

X (ch ;au 0 — sh f/.i/ 0 ) (3. 120) 




4AH cr qeTHoro h 

oo 

[&&.<•• «*>-4SU<'. •d+jfcSU''. «J| x 

(3. 121) 


X(ch^H 0 — sh[i.« 0 ) 

4 ah g — HeneTHoro. 

4n$$epeHijHpyH pH4w (3.120) h (3.121) no u (a — 1) pa3, noAynHM 


<P - 1 


sh J «0 ch /i«o 


dur 1 U 1 “ e o chu o) < ’J 


=— t 4 * 1 ( 5 > e o) ( G > e o) ( 5 - e «) 


^0 


-f£LA G > *o)] X (ch iJ-u g sh [«i 0 ) 


(3. 122) 


4Ah a qeTHoro h 
d°~ l 


du\ 


a — 1 
0 


sh 5 «o ch nu ( o 


(l-e 0 ch uj 


! l J - 1 (®. e o) — ( C > e o) -+- /^+a (®. e o) — 


|A=0 


-/ix+,U («. e o)] X (ch [J.u 0 — sh |MI 0 ) 


(3. 123) 


aah g HeneTHoro. 

<4ah noAyqeHHH pa3A02KeHHH (ch nu Q — sh nu 0 ) no CTeneHHM ( e — e 0 ) h KpaTHwM w 0 HaM 
OCTaeTCH TOAbKO BMHeCTb BbipaHiCHHe (3. 122) H3 (3. 123) H (3. 118) H3 (3. 119). 

n P H BwnHTaHHH (pyHKgHH j^+n+a (<*, eo) h / ( ^_«* (ff, eo) yHHHTOtftaioTCH, h mw noAyqHM 
pa3Ao>KeHHe (chm/ 0 — sh/m 0 ) b bh 4 c: 

00 00 

(ch nu — sh nu) = (ch nu 0 — sh nu Q ) -+- n ^ ^ /£„ (e 0 ) (ch y.u 0 — sh [x« 0 ), (3. 124) 

a— 1 [J-— 0 
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r4e noAo>KeHo: 

7 S.« ( e o) = > a ° _1 e o)] ( 3 . 125 ) 

4AH <7 HCTHOrO 

7 ?,»( e o)= (A 0 - 1 [— e 0 )] 

4 AH a He^eTHoro. 

n P H <7 — 0 6y4eT: 

n ( e o) — P 1 [J^l (0, e 0 ) (0, e 0 ), — 1 . 

Tan Kan no CBoitcTBy (pyHKijHft /„ (a, e 0 ) 

A+u(0, e 0 )=/^(0, e 0 )=l 

4AH p. = /2 = X = 0H 

•/£>. '.)=/^,’(0, O„)=0 

4 AH OCTaAbHbIX U., /2, A, TO 

■/ 0,0 (0? e 0 ) = l, 

h cpopiuyAa (3. 124) mo>kct 6biTb HanncaHa b BH4e: 


02 CO 

(ch nu — sh nu) = V <e ff| 6o) ^ J l, n ( e 0 ) (ch p-u 0 — sh (xu 0 ). (3. 126) 


JA=0 


var^°1i C Jn B v M fiA TenePb B “ pa>KeHH& (3* 126 ) B <J>op M yAy (3. 101) 4 ah pasAoaseHHH rAaBHoft 
ne P Typ6a H HOHHotf <f>yHK tt HH. Mu noAynjm 3 to paaAoateHne b cAe 4 yK>igea (popMyAe: 

°° CO k co CO 

--= - y (— 1 )"+' v m V ^(») V (e - g Q>*' V (e-eo ) 9 v 
y a t^o nr ’ w~ x 

K —° l ~ {) pqr=~k # 1= 0 a — o 


OO CO 

X 7 £-(®o)[ ch l in o— 1 sh K- w «][^* ,) (e 0 )cos(^0,- + - (7 fi 

«=0 


ri) — 


(t’n)sin (po) i -+. ri)l 


OOAO>KHM 


si! * cr ! ' ( e o) 7 ^K) a ( c o)» 

«=0 


co 

«=0 

ripeo6pa3yeM 4 BoftHyio cyMMy no s, h 


(3. 127) 


(3. 128) 


- (e ' e,,) ’ i (e e »y rz?.’«=, - ( e o) cos (/»« -*-qQ-+- ri) — 9 (e 0 ) sin (p ( .> -+ V Q-+- r Al 

— 0 j=0 ' i* 
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PaaBepTHBa* o6e cywMH h co6npaH hachm c oAHnaicoBMMH cxenenaMH (« — *o). no- 
ayhhm: 

2 2 (« - ••>" (* - V M.',,.. W <=“ (f “ + + ro - . W si ” (o* + + rf)] = 

#,=0 CJ=0 

= 2 (e - « 0 )* 2 W.«.~ ( e o) cos (P w <&-*- r/ ) ” 4%.*- (*o) sin (^ ,0 ^ " l_ (3 - 129) 


<5=0 «=0 

IIOAO^HB 


a=0 

24%.«-( e o)= Q ^( e oX 


(3. 130) 


noAyqHM: 


22c- *„» - <■»)• c») »os 0 » + ri) - xR, .. («») ™ - «B * "')] ! 


*,=0 <J=0 


= 2 (e ■ - K. K) cos ( /><■> -+- <7« -+■ ri) - Q® (*«) sin (/>« «U (3- 131 > 

*— 0 

noACTEBAHH B bipa>KeHHe (3.130) B $o P MyAy (3.127), noAy^HM oKonnaxeAbno: 

00 oo k 


1 = 2 V V (_ 1)' +1 6'*), 2 2 (e " e#) 

o' a — r-r Ptt/ y=—ic *=0 


X 


fe=0 /=o 


x 2 ( ch : xu o - sh : xu o) ( e «) cos ^ r/ ) “ u * ( e °) sin ( p,,> ^ ^ r/) J- (3 - 132) 

p=0 

Pa 3 AOiKeHHH ( 3 . 132 ) noAy-aenbi aah cAyiaa r>aj. Aah cAyw* aj>r b yP aB «®' 
HHH (3.132) BMecTO-J- CyfleT MHoaHTeAb^, a BeAHHHHa, axeman b cpopMyAW (3.85) 

* = & — 21. 

S 9 Pa3AO*eHHe r a a b ho ii hbcth n e p x y p 6 a u h o h h o h (jiyHKgHH 
no cxenenHM (e-e n ) A ah CAytaa 4BH5KCHna no BbinyKAofi 
K coAHliy b e t b h rHnep6oAbi 

B CAy,ae ABH*eHH* BoaMynjaeMoft xoukh no BexBH rnnep6oA H , o6panjeHHO» BMnyKAOcTbK> 
K COAHUV T e. AAH ABimenna, o6ycAOBAeHHoro oxxaAKHBaxeAbHon chaoh, o6paxHO npo 
nopUHona^bHott KBaApaxy paccxoanna, ebapa^enna aah Kocnnyca . cnnyca hcthhhoA ano- 
M8.AHH ^aiOTCH (pOpMyAaMH (3. 83) 


COS V 


ch u 


( 1 - 


? ch u) 


sin v — Me^ 


T 


sh u 


(1 + e ch u) 
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PaccMOTpHM pa 3 AO>KeHHe BeAHiHHM B Aopa H a. 4e A aH T y *e 3a M eHy 

nepeMeHHoro, hto h 4ah (pyHKjjHH _ ) ) ch t. e. noAaraa noAynHM: 

00 

Tr^Tdruj 5 = 2 p * ^ (ch nu ~ sh "“)• (3.133) 


o 


P n (e) onpe4eAHK>TCH (popMyAaMH: 


n — l 


( 


ajL P 2 -*-l A 

Z* H 7T Z+l 


dz. 


Oco 6 bie tohkh noAHHTerpaAbHoM (pyHKyHH 6y4yT 




(3. 134) 


(3. 1351 


MHaqe roBopa, KoacJxpHHneHTH 3Toro pst A a mm noAynHM, aaMeHHB b KoartAHUHeHTax 
p«4a 4 AH BorHyToft BeTBH {J h — $ hah, hto to Hie, e Ha — e. Tax KaK 


TO 


Jn( a, -e) = (-l)V.(*. e). 


(3. 136) 


(3. 137) 


CAe40BaTeAbH0, paaAoaieHHe 4AH BMnyKAofi k CoAHijy BeTBH rnnepdoAM no KpaTHMM 
aHaAora aKcijeHTpHnecKofl anoMaAHH u 6y 4 eT OTAnaaTbca ot aHaAorHHHoro pasAomenna 

4A3 BOrHyTOfl K CoAHIjy BeTBH TOAbKO TeM, MTO B COOTBeTCTByiOLUHe HACHN B 084 CT MHO- 
>KHTeAb ( 1) M . 

9to paaAOiKeHHe 6y4eT HMeTb BH4: 

00 00 00 fc 

fc=0 /=0 - - 


n = 0 


P, g, r ~ — k 


5l | \-Fn (^0) cos (p M ■+■ <7 S2 “+~ ri) — (e 0 ) sin (po) -+- q Q 


0 


n')] (ch nu — sh nu). 


(3. 138) 


PaccMOTpHM Tenepb pasAOHieHHe ne P Ty P 6a H HOHHofl cpyHKijHH 4 ah BbinyKAoft k Coahuv 
BeTBH no KpaTHMM U Q . J 

B 3tom CAynae aHaAoroM ypaBHeHHH KenAepa 6 y 4 eT ypaBHeHne: 


r4e 


u — ( e — e «) ( I> (“)> 


«*(a) = T 


sh u 


iTr / \ sh U sh Ur 

-0 ¥Wf' Xl (a) = — i 

8 tom CAynae p*4 Aarpaima 4 ah ch nu 6y4eT HMeTb bh 4:^ 

00 


(3. 139) 

(3. 140) 


ch nu = ch nu 0 -+- n "N 1 — — — — — — f -i — D° sh a » 0 sh nu 0 “l (3, 441 a ) 


3 EKxnjieTeHb HTA, Afg 7 (80) 
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4ah sh nu p «4 AarpaH>Ka 6y4eT: 


sh mt — sh nu 0 -+- n 


3=1 


( e — gp) J <l J 1 r 


sh 7 ch »ti(> 1 

(l-+-e,)chiJ 0 ) c J ’ 


(3.141, 6) 


Pa3AO>KeHHe bcahmhh 


sh 3 Up sh nup 
(1 -+- eo ch u 0 ) 3 


sh 3 «o ch m/p 


(1 -+- eo ch 1 * 0 )* 

6y4eT «»««« OT paaAOjKeHHfl £ 8 bxo^htT-D"! ™ 
MyAy (3. 141, a) h (3.141, ) ^ Coahuv bctbh 6yaeT oTAH^aTbCH ot aHaAorH^Horo 

i:::zz: .«»»««« • c*™™*"*-* — <-» « 

MOiKeT 6biTb HanwcaHo b cpopMe: 

1== .2yy , V ^ 2( C - 2 (-D l+,+:; [“}?. < e o) cos <*» w ^ ^ + r/) " 

f ' 1 Q k= 0 1=0 P*<l,r,= ~* ,==0 K==0 

— » (e„) sin (/wo -+- ' /■/)] (ch — sh yu 0 ), ( 3 - 142 ) 

r4 e iiO) K ( e() ) H onpe 4 eAHioTca (j)op M yAaMH (3.130). 


§ 10. Apvraa <(> o p m a pa 3AO)KCHHH -j no cxeneHHM (e 


®o) 


Aah oneHb MaAbix 3HaqeHH0 a " npaKTH^ecKH ^oTyf oKasa-Lca ^ Hen P Hro4HWMH. 
B°Z b o« cAy e Ja A e HH0 M H " oTaeM SoAee* vacuum hah Henoc P e4CTBeHHoe pasAO^e- 
cos pv sin py B H TVarpaHJKa no cTeneHHM (e — e 0 ) hah *e 

HHe BeAHUHH (1 _ e ch „)« (1 — e ch af nunPCTHOCTH TOHKH Z — 0, a B OKpeCTHOCTH 

pa3AOJKeHHe bthx bcahhhh no KpaTHWM u He B4QAb BCe fi TpaeKTopHH, a TOAbKO 

tohkh z — \. FlocAeAHHe P«Abi y4yT \ 3aBHCHMOCTb pa4Hyca stoB oKpecT- 

B HeKOTopofi OKpeCTHOCTH tohkh z — \ ( P )• on y6AHKOBaHHO» pa6oTe. 

hocth ot 3KC U eHT P HCHTeTa HCCACAOBana HaMH B 04HOH enje y 

jc n U €) — fivAeT HMeTb BH«4* 

P«4 Aarpaima aah BeAH^HHbi ^ y __ e ch u) x+a ^ 

00 _ , \u. ji — i p v sh^ - * -1 lift (ch u„ — eo) a 1 . 

(ch u — ef (.e!> 3. -i-n > -^p- -pi z-r r (2x — cl p; ) , + « +1 , 

ir^Tdrsp 3 '— ( i - <■„ ch «<>) + £ L 


sh ^ - * 1 «ft (ch <?oP 

-I-/. “ " 


2 , v sh^ +1 uo (ch u 0 — co) a 

TirS35si=r * (l + z> u — * 

CAe^oBaTeAbHO, no4CT.HA,, .Tn pa,AO*e H H, » $op«yAy (3.80), W 

COS pv 




1 


noAy 'ihm 
cos pv 

(1 — 7 ch up 



p{p - m — 1i Ip m 2) ... (p-2m-«-l) 

m! 


(chn-e)P- 2 ” 


m=0 


2p— 2»i— )p (p — m — l)(p m 

m! 


2) . (d — 2m - h 1) ( (ch u 0 — ep)P 2t w . 

\ (1—en ch U0 )* + '’- 2m 
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y . _^Z 1 - f (2a _ ^ . „, sh^i Uu ( ch Uo - e ,)P- 

,xl du% 1 L 1 ( 1 eo ch i»o) x "*" ,,— 4 


— Pn'iP— 2m— 1 

2w+:-»- 


sh^- 1 U 0 (ch u 0 — g 0 )P- 2 m- 

(1 — <?o ch u o)*" l " JP “ 2m “ HA ~ 


(y. i p — 2m) e sh ' X+1 “o («* "o ~ ~| 1 

1 p ' 0 (l-eochu^+P-SW+lJ/- (3.143) 


* (ch u — e)*” 1 sh u _ 

A ah BeAHqHHw t> cliu) *+’ p»4 AarpaH»:a 6y 4 ex: 


( ch u e) g 1 s h u (ch u 0 — eof-i sh u () (e — r ..lh .. , r . „ 

« - * •* ■>"* - ^ 2 — ip- -ip- [P - ,) 


I s h|t “o < ch u 0 ~ e «) a 2 [« sh 2 uq -+- (x -t- -/) (ch U p — e 0 ) ch « 0 ] 

(1 — e 0 ch u 0 ) , + a +l i 

CAe 4 OBaTeAbHo, paaAo^eaae 4 ah «)» HMexb ^ 4 : 


• (x -+- a) e n shM -"»j c h “o-«o) a — 1 1 

7 0 (1 — e«ch u 0 )’ , + I +l J -+l J- 


sin pv 




^ — ^5- m 1L(P m • • (p— 2m) ( ch u — <? )P— 2m— i s ^ u 

ml * — 


(1 — e ch u) _ 

m ~ 0 m (1 — e ch u) x +P— 2m 

-^-1 ^(-l)" 2P “!r : ( P- - =i)JPp- -2 K^(p_ 2m, / (ch U ,-e 0 ) P - 2 m-, sh Uo 
m=0 mI l (1 — e 0 ch u u )' x i f>~ 2 m 


CO 


’0 — rf |J ~ 


li=l 


,*! 


<K 


Sr [(2- 


- p _f_ 2 W ) - S - h — “ 0 (ch Up — e n )y-2»»-2 
7 (1 — e 0 ch u 0 r + P~ 2w-liJ --'‘T 


• — “° (ch ~ g oj/Sj^lKp - 2m) sh3 u u h- (x + £ - 2m) (ch )1 

(1 — Pf, ch U||) <+ / 1 — X 


X 


(x -+- p — 2m) e 0 sh t +2 yolch-h. - eu )^m-i ~| . 

0 (1 — e 0 ch u 0 ) x +P- 2 m+;j +i j f 


(3. 144) 

Bj TCX CAyHaHX ’ KOr4a HeBwr °4HO paaAaraxb b pa 4 no cxenea™ z= s - seAHHHHy 

(1-^ed.a)” TaK>Ke HeB Mro 4 Ho pasAaraxb b P h 4 no CTene„ S M z 0 = £ -». BeAHaaaw, cxoamae 
B CKooKax B npaBbix qacTHx ypaBHeHHit (3. 143) h (3 144) T a K KaK „ M 

OTAHqaiOTCH OT U n H e n . B 3TOM OAViiap nr, ' /’ aK KaK “He BeCbMa M3AO 

sin pv c ° ospv °- ° 3TOM CAyqae n P«4eTCH BocnoAbBOBaTbca pasAoaieHHeM BeAHHHH 

(i e ch u) x H TT^dT^ B f°P M > rAe < 3 - 143 ) H (3.144). Haw Ka^excn, nxo axo ae Moiaex 

4 eTc» SpaTb no OTO „y , H e „p„. 

cooT,eTCT.yK, B „, CTeneHHx (e 4„). 8 P „ 40^,^ “ P " 

ceTb OT BpeMeHH qepe3 nocpe4CTBo n 0 . 0 y4yT 3aBH " 

rio 4 CTaBAHH pa3AO>KeBHH (3.143) H (3 144) B DBA > . .. i_ 

B BH4e . ' ) P A 4AH ^ , noAyiHM ee pa3AoaieaHe 


1 9 « w 

22<~ i )* +ia ^ 2 ^2 (e - 
^=0 « ^ " 


/s '/, r-=~k s ~ o 

?» («o)sin(pr.)-H^r^ + ri)]. 


eoTUAuo) cos (pto -f- q£2~i~ri)- 


r 4 e noAoiKeao 


(3. 145) 


3* 
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—0 

«-l r,„ „ X sh s+1 u 0 (ch u„ - eo )P- 2m ~ 1 y jchui, - ah^o. . 

T=T ( 2 P — 4m H - e 0 ch u 0 ) x+ ''- 2m+s " (1 — eo ^ “o) p 2m * 

U 0 


m=0 

1 tf*" 1 

s! du n 


, _ . sh»+l u 0 (ch U(l - g p)P- 2m 

-(*-+-/> 2 m) e 0 (i_ ec hu 0 ) x +p- 2 '"+« + i 


•»eN *}p — 2 i» — i ( n — m — IWp — m — 2) . . . ( p — 2 m) f (ch uo e o) p 2m 1 sh’ Uq 

? ,W =^- 1 2 ( ~ ir ” “ mi {-(r- eoC h UO )-p— 

m— 0 

1 rf" -1 r /r> 0 X s h* Up (ch up — <?o) p ~ 2m ~ 2 . . 

y da s- r 1_(2 — P +- 2m ) a _ <= 0 ch ^)m*- 9 »+»-i 

(ch Un — en) p— 2, ' l— 2 sh* u n [(p — 2m) sh 2 u 0 •+- (p — 2m -+- 2) (ch up — e 0 ) ch UoJ. 

“* (1 — e 0 ch u 0 ) X+p_ 2m+ * 

, _ x sh<*+ 2 > H Q (ch »o - e 0 ) p — 2w ~ 1 _~l l . 

+ (/.+p-2m) (1 — e 0 ch Uo ) x +!'-2'»+»+1 J( 

§ 11 . PasAomeHHe 4 o n o a h h t e a b h o ft iacTH n e p r y p 6 a B h o h h o ft 
(pyHKijHH no cTeneHHM (e — e 0 ) 

PaccMOT P HM Tenepb pasAOKenne AonoAmiTeAbHoB nacTH ne P Typ6a U HOHHoa $yHKijHH no 

CTe 4 ,TZr™S^S ,0 ^^±. n»W ■ -pyo-* orp.H„ TC „„o« 
3a4aqe Tpex ToneK HMeeT (popMyAy: 


D r cos 0 

/< 1 — 2 

a y 


r -- i 4 ^ r cos [p (w -+- «) - 1- 9 


Hah 

a) £Afl 9A AHITTHHeCKOTO 4BH>KeHHH 

1 1 

R—JL \ a(.) ^ [f’„(e)-4-<I» n (e)Jcosn£cos(p<oH-<7^-+-r/); 

1 a “ P?r 

3 p t (} t r= — 1 n~— 1 


(3. 146) 


6 ) aah BomyToa k CoAHijy bctbh rnnep 6 oAbi 

1 1 

R 1 = - S 2 2 A *r 2t( ch “- e) COS ' +_ q R ^ 

a j pqr = — 1 w=“ 1 

-t-sje 1 — 1 sh u sin ( p to -4 ~qS2 r*)]- 


Pa3A02KHB no CTeneHHM ( e — e 0 ) BeAHHHHbi cos nE , sh n« h 
A arpaHHca b BH^e: 
a) aah 3AA«nca 


1 i 



2 - 4 K-2 [F - (e)+,M! ' )1 ' 

o. r — — 1 n = — 3 


ch nu , MW 


cos tiEq 


nOAyHHM pH4W 
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cfr-”" 1 P sin^ E 0 sin nE 0 

rfug -1 L (1 — e 0 cos foFJ X 


cos -+- q £2 • +- ri), 


p, q = — 1, -+-1, r, n — — 1, 0, 1, 

F_, (e) = F (e) = \ , F 0 (e) = -e, 0_ t (e) = - <!>, (e) = ; 


(3. 148) 


6) aah BornyToB k CoAHgy bctbii rnnep6oAw 


J p, q f r~ — 1 n= — 1 

> cos (pay -+- qQ +- ri) -+- \Je l — 1 


(« 77 

;jl! 


2 a®. 2 ch n « u ■+■ n 2 

oo 

, V (e — eo) 1 '’ 

sh nu 0 -+~ np >■ u 


d'‘ 1 j~ sh |J U() sh nuo 

<far ] L d-n.ch^” _ 


x 


sh^ 1 no ch nUfl 


(i=l 


!- (1 — Poch 


^lx 

«o)^ J 


X sin(/?M 4- q£} -*-ri). (3. 149) 

,4ah BbinyKAoft k CoAHyy bctbh rHnep6oAW Ha4o Be34e b pa3AO>KeHHH (3. 147) nepe4 

e^o, ^e 1 1 H3MCHHTb 3HBKH. 

Mbi ocTaBAfleM 34 ecb pa3Ao>KeHHe BeAHHHH cos nE, ch niiy sh nu b yica 3 aHHOH <popMe. 
Hx pa3A02KeHHH no KpaTHbiM iz 0 (b tom CAynae, Kor4a 3 to yeAecoo6pa3Ho) noAynaioTCH H3 

<})opMyA (3.148) h (3.149), (3.122) h (3.123), ecAH b hhx noAoaoiTb 1. 

Pa 3 AaraTb \je z — 1 b pH 4 no CTeneHHM ( e — e 0 ) HeyeAecoo6pa3HO. 


§ 12. 06 3 op noAyneHHbix pe 3 yAbTaTOB 

OcHOBHbIM pe 3 yAbTaTOM, nOAyHCHHblM B III MaCTII HaCTOHLgeH pahOTbl, MW C^HTaeM BM“ 

B04 (pOpMVA 4AH o6lJgHX HACHOB He npHMeHHBLUHXCH panee TeHAOpOBCKHX pH40B nO CTeneHHM 

iipHpaujeHHH aKcijeHTpncHTeTa (e — e {) ) 4AH rAaBHOH nacTH nepTyp6aaHOHHOH (pyHKyHH. 

9 th pH4M HBAHIOTCH 6oAee o6lIJHMH, MeM oBwHHWe MaKAOpeHOBCKHe pH4bI no CTeneHHM 

BKCIjeHTpHCHTeTa, KOTOpwe nOAynaiOTCH H3 HaillHX PH40B, eCAH nOAO>KHTb e 0 = 0 . 9 th o6wh- 

Hbie pa 3 AO>KeHHH npnr04HW, KpOMe Toro, TOAbKO 4 AH e <C 0.6627 ... , B TO BpeMH KaK npH- 

MeHHeMwe naMH pH4bi TeftAopa 6y4yT ro4HTbcn (npn Ha4Ae>KaujeM Bbi6ope e 0 ) 4AH aio6wx e 

(KpOMe e~ 1) b HHTepBa Ae ot 0 40 00 , t. e., b qacTHOCTH, h 4ah rnnephoAHnecKoro 4bh- 

2 KeHHH. KpOMe Toro, noAb 3 yncb npoH3BOAOM npn Bw6ope e 0 , mw mo>kcm yBeAHHHBaTb 

6wCTpOTy CXO4HMOCTH HaillHX pa 3 A 02 KeHHlt, Bw 6 paB e 0 40CTaT0HH0 6 AH 3 KHM k e. 

Kan no 6 oHHwfi pe 3 yAbTaT 3 toh nacTH mojkho oTMeTHTb paccMOTpeHHe cboSctb (pyHKijHS 

/*(a, e) b cAynae, Kor4a je|^>l, h, b na cthocth, tot (paKT, hto aah cAynan | e | ^> 1 h 

c 1 
h, — hhcto MHHMoro, mw noAynaeM KoatjHpHyneHTaMH pa3AO>KeHHH BeAHHHHbi ^ g ^ 

no CTeneHHM z = z iE 4 Ba BH 4 a (JjyHKynii aKcyeHTpncHTeTa J*( a, e) h J* (x, e), KOTOpwe 

HBAHIOTCH KOMnAeKCHWMH COiipH>KeHHWMH (pyHKIJHHMH. Ka>K 4 aH H 3 3 THX (pyHKyHH 6 y 4 eT HMCTb 

Ty >Ke CTpyKTypy, hto h (JjyHKyHH J* (a, e) 4AH cAynan | e j <C 1 h 6y4eT HppaijHOHaAbHoM (pyHKiiHeil, 

a hx cyMMa J n (a, e) 6y4eT pai^HOHaAbHofi (J)yHK^Heft aKcyeHTpHCHTeTa, npe4CTaBAHioijgefi 

co6og MHoroHAeH, pacnoAOHieHHwii no CTeneHHM ~ . 
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BiojiJieTeHb HHCTHTyia TeopeTHHecKow Actpohomhh 

T. VI 1957 JV» 7 (80) 


Pa3AO»eHHe nepTyp6aijHOHHOH cpyHKgHH b p^ ^ypte OTHOCHTeAbHO 

HdKAOHHOCTH 

HacTb IV. PaSAOiKenee nepTyp6agHOHHofi cJjvhkijhh b npocTpaHCTBeHHoii 

orpaHHHeHHOft sAABirruHecKOH 3a^aHe Tpex ToneK h b HeorpaHHieHHoft sa^a^e 

n TOH0K 

H. E. EAeneecKax 

B HaCTOjnijeH IV qacTM iioAyneHO pa3A04seHne no cTeueHHM 3 KcyeHTpwcHTeTa nepTyp6aynoHHOH (pyHKijHH 
b cAynae Tan Ha3biBaeMon orpaHHneHHOH aAAHiiTHMecKOH 3a4ann, Kor4a B03Mynjaioiijee tcao 4BH>KeTCH no 
HeB 03 MyujeHHOMy BAAwncy. Pa 3 A 0 *KeHHe np0B04HTCH 4ByMH MeT 04 aMH: HbioKOMda h HaiUHM, c npmvieHeH HeM 
cneijHaAbHhix cpy hkiihm /*“ (ax). FIoAyHeHHbie pa3AojKe hhh co4ep?KaT HaKAOHHOCTb 1104 3 HaKaMH TpnroHOMeTpH- 
qeCKHX (pyHKyHM. 

YKa3biBaeTCH nyTb noAyneHHH aHaAornHHbix pa3Ao>KenHH b 3a4ane /z-tca. 

ENIWICKLL'NG DER S1CRL NGSFLNKTICN IN EINE FOURIER-REIHE BEZUGLICH DER NEI- 
GUNG. IV Teil. ENIWICKLUNG DER S'! CRUNGSFUNKTION IM RAUMLICHEN EINGESCHRANK- 
TEN ELLIPTISCHEN DREIKORPERPROBLEM UND IM UNERSTRINGIERTEN n-KORPERPROBLEM. - 
Von N. B. Jelenetvska ja . — In dem vorliegenden IV. Teil wird die Entwicklung der Storungsfunktion 
nach den Potenzen der Exzentrizitat ini raumlichen eingeschrankten, sog. elliptischen Dreikorper- 
problem fur den Fall, wo storender Korper in ungestorter Bahn bewegt, gewonnen. Diese Entwi- 
cklung wurde nach zwei Methoden durchgefuhrt: nach der von Newcomb und der von uns 
vorgeschlagenen Methode unter Anwendung der Spezialfunktionen J n (a, x). Die Bahnneigung geht in die 

erhaltene Entwicklungen mittels der trigonometrischen Funktionen ein. Es wird das Ausfiihrungsverfahren 
fur Erhalten analoger Entwicklungen im n-Korperproblem angewiesen. 

BBe4eHHe 

B npeAbiAyujHx nacT^x HacTOHixjefi pa6oTbi naMH 6 mao noAyneHo pa3AonieHHe nepTyp6a- 
mioHHOH (pyHKu 1 HH b npocTpaHCTBeHHOH orpaHH^eHHon icpyroBOH 3aAane Tpex tohck. BAaro- 
4apH TOMy, 4T0 no B3aHMHOH HaKAOHHOCTH pa3AO>KeHHC BeAOCb B TpHrOHOMeTpnneCKHH, 
a He b cTeneHHon p ha, 6mah noAyneHbi paAbi, cxoAHtgHecH aah Aio6bix 3HaneHHH HaKAOH- 
HOCTH, CpaBHHTeAbHO npOCTOH CTpyKTypbl, TaK HTO MbI nOAy^HAH B03M02KH,0CTb nHCaTb 
oGiijne HAeHbi bthx phaob, nero b KAaccnnecKOH He6ecHofi MexaHHKe He AeAaAOCb. F[oAy~ 
neHHoe pa3A02KeHHe npeACTaBAHeT co6oh KpaTHbin pHA no 9KcyeHTpncHTeTy n oTHouieHnio 
6oAbuinx noAyocen, kob(|) ( pHyneHTaMH KOToporo hbahiotcb TpnroHOMeTpHnecKHe noAHHOMbi 
OTHOCHTeAbHO BeAHHHH: SKC^HTpHneCKOH aHOMaAHH E (HAH CpeAHeS aHOMBAHH M)y pac- 
ctohhhh nepnreAHH ot y3Aa co, BeAHnnHbi &= lj — £2, r4e lj ■* AOAroTa B03MyiijaioiijeH 
tohkh, a Q — paccTOHHne nepwreAHH ocKyAnpyionjeH op6nTbi ot y3Aa h B3anMHon HaKAOH- 
hocth Op6HT /. 

B 3toh nacTH pa6oTbi Mbi xothm 4aTb o6o6uteHHe btoto cnoco6a pa3Ao>KeHHH nepTyp- 
Ga^oHHoft cpyHKyHH Ha CAynan 9AAHnTnnecKOH orpaHHneHHoft 3a4anH Tpex ToneK, a 3aTeM 
Ha CAynail HeorpaHnneHHoS 3a4anH n ToneK. 

ah 3Toro mo2kho hath AByMH nyTHMH. B nepBOM cAynae, noAynHB pa3Ao>KeHHe 
b „4Ba>K4bi KpyroBoa“ 3a4ane, t. e. KorAa 9KcgeHTpHCHTeTbi B03MyujaeM0H h B03MyLgaioijyeH 
ToneK e h ej paBHbi HyAio, BocnoAb30BaTbcn 3aTeM mctoaom HbiOKOMa aah noAyneHHH 
pa3A0>KeHHii no CTeneHHM e h ej . Bo btopom CAynae Mbi He noAaraeM npeABapHTeAbHo 
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e~ej = 0, a noAynaeM cpaay pa3A02KeHne no HeKOTopfoiM tpyHKyHHM aKcyeHTpHCHTeTa 
[(pyHKijHH J*(o t, e)] h 3aTeM npeo6pa30BWBaeM noAy^eHHMe pH 4 bi b CTeneHHbie no e h ej. 
riocAe 4 HHH nyTb nanieTCH HaM 6 oAee y 4 o 6 HMM, noaTOMy npHMeHeHne MeT04a HbioKOMa mm 
ocBeTHM o^eHb KpaTKo h ocTaHOBHMCH 6oAee no4po6Ho Ha MeT 04 e (J>yHKyHH /*(a, e). 
HacKOAbKo 9 to onpaB 4 aHo, 6 y 4 eT hcho h 3 nocAe 4 y*OHjero H3AO>KeHHH. 

§ 1. IlpHMeHeHHe MeT 04 a H b io k o m a k p a 3 a o 2 K e h h io n e p t y p 6 a lj h o h h o M 
(p y h k y h h b a a a h n t h h e c k o h 3 a 4 a h e Tpex tohck 

Pa3Ao>KeHHH, noAy^eHHMe 4AH „ 4 Ba>K 4 bi KpyroBoS“ 3a4a^H Tpex ToneK, HMeiOT BH 4: 1 

oo k 

(f“)oo = ^ 6!|k) A^ r cos pM cos (Q -+-ri). (4.1) 

k II U Pi 7 , r——k 

34ecb noAo^KeHo: A B3anMHoe paccTOHHue B03MyujaeM0H h B03Mynjaionjefl ToneK, bf ] 
cyTb KoacjxpHyHeHTM AanAaca, hh>khhh hhackc KOTopwx paseH e4HHHye, A^j r cyTb hckoto- 
pbie nncAeHHbie KoacpcpHyneHTbi: 

M—M (.), £2 — lj — Q • 

llpHMeHHM K pa3AO>KeHHK) (4. 1) MCT 04 HblOKOMa B ero KAaCCHneCKOH (pOpMe, OnHCaH- 

hoh b nacTH I (EAeHeBCKan, 1952), a Taione b paboTax (Cy66oTHH, 1937) h (Newcomb, 
1895), r 4 e r - pa 4 nyc-BeKTop Bo3MyiyaeMoS to^kh, t pa 4 nyc BeKTop Bo3MyiyaK)iyeH 

TOHKH, V H Vj HCTHHHbie aHOMHAHH . 

EcAH Bbl 6 paTb OCH KOOp 4 HHaT TaK, HTo 6 bI OCb X 6 bIAa HanpaBACHa K nepHreAHK) Op 6 HTbI 
B 03 MyiyaK)iii;eH tomkh ( 6 y 4 eM b AaAbHenineM Ha 3 biBaTb ee 4 ah npocTOTbi FOnnTepoM), to 
Tor4a 

-^- = / r (lna i-p, In a y i-py, M i-/, A/y (4.2) 

r 4 e 

f—v — My f j = lj Mj\ p = In (1 - e cos E), p <; - = In (1 — e j cos Ej). 

e, Ey Ej cyTb aKcyeHTpncHTeTbi h aKcyeHTpH^ecKne anoMaAnn B03MyiyaeMoS tohkh 
h lOnHTepa. 

PaaAaran cpyHKyHH (4.2) b p H 4 TenAopa no CTeneHHM MaAbix bcah^hh /, /y, c, py, noAy- 
miM, noAbayncb cumboahhcckoh 3anncbio, pH 4 BH4a: 

n f = E <p f({n a> ln ajt Mj Mj y ( 4 3) 

Mepe3 E 34ecb, KaK Be34e, o6o3HaneHo ocHOBaHne naTVpaAbHbix AorapntpMOB. 

Bbipa>KeHHe (4. 3) mo>kho HHane aanncaTb b BH4e: 

a l = £'e" +M E M" +f J n r F (]na, in ay, M, M,). (4.4) 

T. e. mm cnanaAa chmboahhcckh yMHO>KaeM (pyHKyHio F Ha nepBbiH MHOHiHTe Ab, a 3aTeM 
TaK >Ke CHMBOAHqeCKH yMHO>KaeM pe3yAbTaT Ha BTOpOH MHO>KHTe Ab . Pe3yAbTaT nepBoro 
yMHo>KeHHB noAyneH HaMH b I nacTH aToit paboTbi b (fopMe: 

oo oo — v k 

(°A :) 0 = 22 p u p’A pt/ r(E)cos[{p-4-m)M-i-p(» i q bl ri], (4-5) 

7J:r=0 fc =0 pqr— — k 


1 „y4Ba/K4bi KpyroBOH u Mbi Ha3biBaeM raKyio 3a4any Tpex tohck, KorAa aKcyeHTpHCHTerbi opbHT B03My- 

ijyaeMOH h BoaMyiJ^aKim.eH tomck no.\o*eHbi p a b h bi m h Hyxio (EAeHeBCKaH t 1952). 
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rA e p” m ec-rb pe 3 yAbTaT onepaijHH, o6o3HaneHHoii chmboaom 11^ Ha4 Koa^qmjjHeHTaMH Aan- 
Aaca b a ri” ecTb b cboio oHepe4b CHMBOAHnecKHe noAHHOMbi, Ha3BaHHbie onepaTopaMH 

HbroKoU . 1 Q=Z,-R [b AaHHOM CAyiae lj = n, (t — Q = Mj\. PasAtmeHHe ( 4 . 5 ) mo*ho 

sanncaTb b (popMe: 


v A 


).=2 


--0 ff= 


2 r) - 


(4.6) 


r4 e Aj = / = V- — 1 , H' k (p, r) — roAOMopcpHaH <pyHKjjnfl Bcex apryMeHTOB, KpoMe £>• 

y MHOHiHM CHMBOAHHeCKH HpaByiO HaCTb ypaBHeHHH (4.6) Ha BTOpoft MHOJKHTeAb B Bwpa- 

HieHHH (4. 4). 06o3Ha3HM Hepe3 A), BbipaaseHHe 


Rl- 


2 r) ' 


I =0 


(4.7) 


r4e 5 


neKOTopoe (J)HKCnpo B a H Hoe SHaneHHe k. HycTb R l 0 - 0 — oSujHfl hach p« 4 a ( 4 . 7 ) 

= r). ( 4 - 8 > 


YMHOKafl CHMBOAHHeCKH /<J’ 0 Ha E } J nOAyHHM: 

A l, R K 0 ) 


(4.9) 


Tan Kan 




noAOiKHM = 3 a M e H HH Tenepb b HSBecTHbix pasAoaieHHHx ypaBHeHHH ueHTpa 

— H p.. = In — , CHHyCbl H KOCHHyCbl Mj HX BWpaHieHHHMH nepes p-1, noAyHHM 

pa3AOHieHHH 3 THX bcahhhh no cTeneHHM t/.,. rio4CTaBHM 3a T eM HOAyqeHHbie sHaneHHH fj h 
p. B (byHKUHK) H P33AOKHM 3Ty (pyHKijHio no CTeneHHM ej c Heonpe4eAeH- 

HWMH K03$$HUHeHTaMH. DpHpaBHHBaH 33TCM K03$<{>HlJHeHThI B npaBbIX H AeBbIX naCTHX, 
no Ay 4HM SHa^eHHe 3THX KOSffKpH^eHTOB B BH46 CHMBOAH^eCKHX nOAHHOMOB ii 0 m r ‘ 

Mthk, HAeH pasAOJKeHHH ( 4 . 8 ), coAepHiaiHHii mhojkhtcacm l n f, 6 y 4 eT HMeTb BH4: 


pi, 0 

^Owi 





(4. 10) 


CyMMHpyB no ej ot 0 40 00, noAynuM: 


CO ' 



(4.11) 


llo4CTaBABH b pa3AO*KeHHe (4.11) 3HaneHHe H 8 , p H3 (popMyAbi (4.5), noAynnM. 

00 co 00 — » — n * 

j^__ 22222 c ° s [(/» m ) M ~*~ p* r/ i — 

n=0 n f — 0 fr— 0 m=n p , q f r = — k 


1 Cm. {Cy 66 oTHH, 1937 ; Newcomb, 1895 ). 
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= 2222 2 2 COS q — 41 ) COS ml * ' cos[(p-t-m)M-t-pu-+~ r i]= 

n— 0 n'=0 fe=0 m~n m'~n' p, q t r= — fc 
oo oo oo — n — n' 

= 22222 2 en+U ' n ™' A nr cos [(/> m)M-\(qi m)Mj-+-pu — qQ -+- ri\. 

w — 0 n'=0 k — 0 m—n m'—v ' p, f/, r= — k 

34ecb nepea FI”^ o6o3HaneH pe3yAbTaT 46 hctbhh Ha hcxoahwh KostpcpHyneHT bf* CHa- 
MaAa onepaTopa 11”, a 3aTeM onepaTopa n^',. 

BbmwcAeHHe onepaTopoB 11”^, no4po6HO paccMOTpeHo b MOHorpa(pHH B. A. OpAOBa 

(1936). 

K He4ocTaTKaM 3Toro cnoco6a pa3A02K.eHHH Hy>KHo othccth npe*K4e Bcero HeB03M02K- 
HocTb HanHcaHHH o6ryero HAeHa, noTOMy hto Mbi He 3HaeM o6iijhx machob aah onepaTopoB 
HbioKOMa n^',. 

Pa6oTa B. A. OpAOBa 6biAa HanncaHa b 1936 r,, a b to BpeMH eiye He 6biAa H3BecTHa 
CTpyKTypa o 6 iijhx ^achob b pa3A02KeHHHx ypaBHeHHH yeHTpa / h In y oTKy4a CAe4yeT 
HeB03M02KH0CTb nOAyneHHH o6lIJHX HAeHOB H B OnepaTOpax HblOKOMa. 

06tgHe HAeHbi ynoMHHyThix pa3 AOHieHHH noAy^eHbi HaMH b pa6oTax (EAeHeBCKaa, 1949, 
1953). 


§2. PaaAOHieHHe nepTyp 6 aijHOHHOH cp y h k y h h 
b 9 AAnnTHMecKOH 3 a 4 aqe Tpex t o q e k 
no (pyHKjy^HHM j* n (a, e,) 1 


Bo 3 bMeM nepTyp 6 auHOHHyio (pyHKynio npocTpaHCTBeHHoft orpaHnqeHHoS 3 aAaqn Tpex 
TOMCK B KOHeqHOM BH 4 C: 


R = k 2 m 


f 1 r cos 6*"] 

La (7) r J • 


34ecb A — B3anMHoe paccTOBHne B03MyiijaeM0H h B03MyLgaioiyeft ToqeK, r h r' — paAHycw- 
BeKTopw 3 thx ToqeK h 0 — yroA Me>KAy hhmh. 

TAaBHan qacTb nepTyp6ayHOHHoii (pyHKijHH b 3tom CAyqae onpeACAfleTCH (popMyAoft: 


cos 0 = cos (t; 


~ = (/•’■ I r‘~ — 2rr cos G) 2 , 
co) cos (vj — S2) +- sin (u-h- co) sin (vj 


S2)cos i. 


(4.13) 


^ah npocTpaHCTBeHHOH KpyroBoii orpaHHneHHoit 3a4aqn Tpex ToqeK, Kor 4 a rj = a Jy 
HaMH 6 wao noAyneHO b qaCTH II pa3Ao>neHHe: 


oo oo k oo 

A-=a22^ 2 2 (•) + *» <«H P» + rO, (4.14) 

*= I /=0 P, q, r~—k n~ — oo 

r4e F n (e) h 4> w (e) HeKOTopwe tpyHKyHH 3KcyeHTpncHTeTa e, HBAHioiijHecfl AHHefiHbiMH 
KOM6HHaijHHMH tpyHKyHii /* ( a, e). 2 PaccMOTpHM Tenepb pa3AOHieHHe (pyHKHHH (4.13) b 


1 Ilo4po6Ho o ^yHKUHHX J n (a, e ) cnaaaHo b pa6oTax (ExeHeBCKaH, 1949, 1953) 
- Cm. § 5, (popMyAa (2. 53) h § 6, <{)opMyAa (2. 67) (ExeHeBCKaH, 1953). 
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aAAHnTHqecKoft 3 a 4 ane. OrpaHH^HMCH CAyqaeM, Kor 4 a oTHouieHHe — , hah ^ Bee BpeMH MeHbiue 
e 4 HHHyu, h o 6 o 3 HanHM 9 to oTHomeHne nepe3 r. Tor 4 a ~ mo^kho HanwcaTb b BH 4 e: 


— -- (1 — 2 r cos 0 -h r ~) 
A r v 


(4.15) 


B 4aHH0M cAyiae r = j (BHeuiHHit BapHaHT). BeAHHima, cTOHujan b CKo6nax b npaBoit 

nacTH (popMyAw (4. 15) 6y4eT HeTHofii HenpepMBHofl nepH 04 HiecKoii <|>yHKmie8 9, y 40 BAe- 
TBopHioigeft ycAOBHBM A H P HXAe - Pa3Aaran ee b p«4 CjDypbe, noAy^HM 


T = i2 5< ' )coSit(J - 


( 4 . 16 ) 


ft— — CO 


cyTb o 4 Hopo 4 Hbie (JjymcijHH HyAeBqp CTeneHH OTHocHTeAbHo r, o6paigaioiHHecH 
b H3BecTHMe K 03 (J)$HaHeHTbi AanAaca, Kor4a r — a, r' — aj. CpyHKijHH Bf> onpeAeAHiOTCH 
H3BecTHbiMH cpopMyAaMH: 

1 _ v L 3 - 5... ( 2^-n2 /- 1) 3^ 5 . . . (2/ — l J _ k+2l 

£ * 1 — - 2 • 4 • 6 . . . (2k +2/) ' • a . b 9/ 


/=o 


2 • 4 • 6 ... 21 


r> 1 ■ 3 • 5.. ,(2k -*-21 — 1) 1 • 3 • 5 ... (2/ - 1) (aj\ k +* l (l - ej cosEj\*+- 


(=0 


06o3Ha4HM 


IIOAyHHM 


— <> . cos Ej\ k +- 1 
\« / \ 1 — e cos £ / 

1 D ( 0 ) >rv 1 • 3 ■ 5 . . . ( 2 / — in- ( a A 21 1 1 — ^' cos 

2 ~2i\ 2-4 • 6 7 . . 21 ) Xa) 1 1 — e cos E ) ’ 

t=o 

, ( fc ) 1 • 3 • 5. . . (2k -h 21 - 1) 1 • 3 • 5 ... 2 / — 1) /oA*+ 2i 

o i,; - 2 . 4 “ 6 . (2k + 2 /) 2 • 4 • 6 ... 2/ \ « / 

,(0) 1 rl • 3 • 5 ... (2/ — I)"] 2 ( a J \ k+21 

6 xj= 2 [ - 2 - 4 - 6 - 77727 -] -(tJ • 

00 


( 4 . 17 ) 
( 4. 181 


( 4 . 19 ) 


J=0 


1 


Pa 3 AoxieHHe -r- Tenepb npHMeT bh 4 : 


00 00 

'=iyy bp, c» s « a=». ■ 

A a * \ 1 — <> cos £ / 


> cos Zs 


( 4 . 20 ) 


ft= 0 /=() 


os k f i 


Kan noKa3ano b qacTH II AaHHOH pa 6 oTW, pa3Ao>KeHne Be ahhuhw ^ _ e “ cos E) k + 21 M0>KeT 


6 biTb noAyneHo b bh 4 C : 


(1 


(4. 21) 




= — ft n — — jo 


34 ecb U'„(e) = .F„(e)-t- 4 »„(e). rio 4 CTaBAH 3 pa 3 AO>KeHHe ( 4 . 21 ) b BbipameHHe rAaBHoft 
qacTH nepTypSayHOHHoft ^yHKynH ( 4 . 20 ), noAymiM 


470 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


A a 'I n (e) cos ( nE -+- p«) -+- q £2 -+- ri) (1 — e > cos EJ) k+2i = 

fc=0 J=G }>,</, r——k = —co 

= ” ^ 2 ^' l 2 Amt ^ w„ (e) [cos yo, cos (nE f- /3<n — q& + ri) — ^ 4 - 22 ) 

fr=0 /=0 jr?,<7, r=—k ?>~—co 

— sin sin {nE -+- /*,> r/)] (1 — <? y cos E } ) k+n . 

Bwpa3HM BeAHmiHbi cos < 70 y h sin qvj no (popMyxaM 98Aepa qepe 3 CTeneHH. Mbi noAymiM 


cos qvj = V (—1)’"' — ~ > ' > l<?(<? m 1)(<? m 2) ~ :j£_Jm±LL) cos'' -2 ”"!;,, 

mI m I •/ ? 


r^e 


m'— 0 

sin 2 ( — 1)"" ?— — - ( ? - - . . A_q - 2m') 

m'—Q 


9 9 — 1 

*i = y HAH *1 = yi 

v < 7^2 <7 — 1 

/^— ~Y HAH * 2 = V - 2 


cos'' - w,/ vy sin ify, 


(4. 23) 


B 3aBHCHM0CTH OT TOTO, KaKOe H3 3THX HHCeA 6y4eT yeAbIM. 
no (J)OpMyAaM HeB03MyiIjeHH0r0 4BHHieHHfl 


cos 


1~2 mt qt __ / c°s Ej — ejX 1 . 
\1 — e/ cos EjJ 


cos 


<j—‘lrn ' — 


~^ v j sin Vj = \/l e~ 


> TaK >Ke, KaK sto 6 mao C 4eAaHo bo II nacTH. 

B pH4 dPypbe Be AH^HHbl 

noaTOMy HaM 

fl r \— (cos Ej — ej)1-^' 

J ( 1 — ej cos Ej)1~ 2m'-x+l 

(4. 24) 

v /i 2 ( cos Ej — ej)'l~- m - 1 sin E, 

(! — ej cos £y)J-2t«'-«+l > 

(4. 25) 


r^e /.=k-v- 2 l i 1. Otah^hc ot pa3AO*KeHHH aHaAormnuax (pyHKijHft b KpyroBoit 3a4aqe 

6y4eT cocTOHTb TOAbKo B TOM, HTo BeAHMHHa a' — q — rm — x-t 1 B 43HHOM CAynae 6y4eT 

OTpHijaTeAbHofi, h noTOMy b (pyHKyHHx /*,( a',ey) apryMeHT a' 6y4eT OTpuijaTeAbHhift. 
Kan noKa3aHO b nacTH II, (pyHKijHH J* n (a, c) ot OTpnijaTeAbHoro apryMeHTa a' npeACTaBAHiOT 
co 6 oh He 6ecKOHeHHbie pH4bi, a noAHHOMbi. 

Mtbk, pa3AO>KHM (pyHKijHH (4.24) H (4.25) B pH4bi Cpypbe. HaHHeM c (pynKyHH (4.25) 

CO 

/' (ey) = ^ ^n' (q, m', x, e y ) cos riEj. (4. 26) 

k'=— CO 

Gn‘ (<7, /n , x, ej) Kax KoafJxJiHijHeHTbi Cpypbe onpe4eAHK)TCH (popMyAoft: 


G„' (q, m'. 



(cos E j — e/yi 2m ' cos riEj ,p 
(1 — ej cos £^F2»* 7= *+r “A; • 


(4.27) 
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Pa3AO>KHM npeABapHTeAbHo Be ahhhhm (cos Ej — ejf 2 ’"' Ha aAeMeHTapHwe 4 Po6h. Mbi 
noAy^HM 

, P 1 Y {q ~ 2 m') (<? - 2mj — D,. ■ (.<? - (1 — (4. 28) 

(cos Ej— ejf — 11 S ! e »- 2m ' 


8=0 


rio4CTaBAHH (popMyAy ( 4 . 28 ) b ( 4 . 27 ), noAy^HM 

_ , , I ' S ?, . (g- 2 m') (?- 2m - 1) . . ■ (?-2m'-s-) 1 l) n _ [ _.ggj nEj _ dEj _ _ 

G „'( q,m ,X,ey) — - > (— 1 ) 7 . »— £m' 1 A 

51 


I (1 — ey cos £y)* 


8 = 0 


</— 2m J 


V / 1 y. (<? — 2m') (<? — 2 m — 1) — 2m' S7+- I) (|_ e #yr- 4 "'' ( 4 . 29 ) 

^ V ' s! e’r 2 ”' 


8~0 


y = <7 — 2 m' - * - s i 1 . 

AHaAOrH4HO noAy^HM paaAOHieHHfl aah Be ahhhh 


(cos£>- lEj _ y # ( e ) sin . , 

(1 - e, cos £•,)?- 2-"'-'+' 7 ' 

* * ;*'= — co 


( 4 . 30 ) 


r4e 


Hn' (q,m\ y.,ej) =■ 


1 v 1 . fa £/sin — = 

2^ ^ ^ e <)‘ — - m — i ^ *' (1 e j cos Ej) 

8=0 . J 0 

2z 


1 i 

' A ' - q — 2 m — 1 


27T 

8=0 


2iM'— #-l — I v 1 — ~dEj = 

^ 2 J (1 -e/cos £,)* ' 


9 _ 2m^— 1 „ 

= y ( _ 1)s (? - 2 m ' - 1) (?- 2 m-2) ■ . ■ (9^ 2m -«) (1 _ t A ey) - /„, +x (T, ey) J • 

■“ **cy 


,<=0 

BoCnOAb 30 BaBUIHCb peKyppeHTHWMH coot Home HHHMH Me>K 4 y (pyHKIJHHMH J lt ,( y , ej ), nOAyiHM 

_ v y 1 (<? - 2m’ - 1) (q - 2 m ' - 2). . JgL~ 2m ' ~ s) /* 1, e,). ( 4 . 32 ) 

H ” ^ ^ s! e ' j~ 2m ' (q — 2m' — * — /) 

rio4CTaBAflH Tenepb paaAoateHHa ( 4 . 26 ) c KoattHpHLjHeHTaMH ( 4 . 29 ) h ( 4 . 30 ) c KoatJxpH- 
l^HeHTaMH ( 4 . 32 ) CHanaAa b <J>opMyAM ( 4 . 23 ), a 3 aTeM b ( 4 . 22 ), noAyHHM 

A ; = 2 A ™ r 2 2 [Fn'(q,-'- *-\,ej)X 1(4.33) 

fc=0 J=0 V,q,r=—k n=— 00 n f =— oo 

\ cos/i'£ r cos(/i£-»-/)(o— 9 fi-»-r/) — QAq, — xri-l,ey)sini^£ysin(n£-i-/8o - ~qQ » /-/)J, 

r 4 e 


y . 2?-*”'- 1 q(q — m — \) ( q — m —2) . . A q — 2m' +1) 

Fn'(q t — *-l-l,ey)= >j(— 1) m'! 


X 


?/ t'=0 


( 4 . 34 ) 


</ — 2m ' 

v V,1« (y— 2m')(y— 2m' — 1). ■■(«? ~ 2m ~^1) n Sy-tm '—/ ’ ( y - 2m »-x-,- t -Vy), 

5 J e *l — 2»» # 3 
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■v (,, .,) = fi ■ y (-D-- 

JmU m ! 


X 


m '= 0 


//—2m'— I 

x 2 (-D 

8—0 


.» (9 -2m' - 1) (9 -2m' -2). . .(9- 2m' -s)^ 2 w _ 2m ,_ s _ 1 ,* , 0 v 

(1_ey) Mq- 2 m-y.-s,e 


ripeo6pa30BbIBafl B BbipameHHH (4. 33) npOH3Be4eHHH CHHycOB H KOCHHyCOB B pa3HOCTb 
h cyMMy KocHHycoB h 3aMenaa, nTo <IV = — a /v = F-„', noAynHM OKOHnaTeAbHoe 

pa3Ao>KeHHe no (pyrncyHaM J* (a, e) b bhac 


1 

A 


uj uu a 00 00 

7 2 2 b ^‘ 2 A ™’ r 2 2 w ” *’ e ) ■ V "' (</, — 51 -+- 1 , ej) 


X 


k = o /=0 


p.q,r=—k 


n = — oo w'=— oo 


X cos (nE -+- n'Ej -+- pa — q& -+- rz) . (4. 35) 

Mhi noAynHAH pa3Ao>KeHHH aab BHeniHero BapnaHTa. B CAyaae BHyTpeHHero BapnaHTa 
OTAHHHe 6y4eT COCTOBTb TOAbKO B TOM, HTO (pyHKyHH W n (p, X, e) H (<?, — x+1 , ey) 

noMeHHioTCH MecTaMH, t. e. mw 6y4eM HMeTb — x + l,e) h W„r (<y, x, ey). 

HtoSiji noAynHTb Tenepb pa3AOH£eHHe ~ no KpaTHbiM cpe4Hen aHOMaAHH M , 4ocTaTonHo 
no4CTaBHTb b p«4 (2. 23) BbipaaseHHa cos nE h cos n’Ej nepe3 KOCHHycw M h Mj no (popMyAaM: 


cos 


nE — n X J n ~, (se) -• 


cos sAf 


(4. 36) 


r A£ J n - H {se) cyTb (pyHKgHH BecceAa ot apryMeHTa se. 

Mbi noAynnAH, TaKHM o6pa30M, pa3 AOiKCHHH rAaBHOH nacTH nepTyp6ayHOHHofi cpyHKyHH 
b npocTpaHCTBeHHOH h orpaHHneHHoit SAAHnTHnecKoft 3a4ane Tpex ToaeK. Hto KacaeTca 
40 n 0 AHHTGAbH 0 H HaCTH nepTyp6ayHOHHOH (pyHKLJHH, TO ee BAHBHHe y^HTMBaeTCB TOHHO 
TaK >Ke, KaK b KpyroBoii 3a4aae, pa3o6paHHon b nacTH II, noaTOMy 34 ecb mm Ha stom 
ocTanaBAHBaTbCH He 6y4eM. 

§ 3 . Pa3AO)KeHHe r AaBHo i ^acTH nepTyp6a^HOHHOH c|) y h k ijhh 
b npocTpaHCTBeHHOH or paHHHeHHOH BAAHnTHqecKoM 3 a a a n e 
Tpex TOneK no CTeneHHM BKCIJCHTpHCHTeTOB 

B wacTH II 6biAO n0Ka3aH0, 4 to, neperpynnHpoBWBaa HAeHbi b pa3Aoa<eHHHx bcah«ihh 
cos pv _ sin pv 

(1 — e cos E) % H (I e cos E)* ’ MbI MOiKeM npe4CTaBHTb sth pa3Ao>KeHHa b BH 4 e CTeneHHbix 

PH 40 B no SKCaeHTpHCHTeTy C K09$(pHyHeHTaMH — TpHrOHOMeTpnqeCKHMH nOAHHOMaMH OTHO- 
CHTeAbHO cos nE h sin nE. 9th pa3A0>KeHHa 6 y 4 yT HMeTb bha: 


(iXtcoTtp — 2 e< 2 c - p ' cos nE ■ 

#=< 0 n—p+8 

00 p—8 

sin pv 'V 1 * / v _ 

(1 — e cos Ef ~ 2j e 2 j Ca(jl ' P ’ ^ Sin nE * 

8 -0 n—p+8 


(4- 37) 


/. — k. + 2/ -h 1 . 


* Cm. qac-Tb II (EAeaeBCKaa, 1953) : § 9, (JjopMyAb. (2. 95), (2. 97), (2. 98); § 10, <J>o P MyAbi (2. 99), (2. 100). 
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CoBepmeHHo aHaAom^HO mm MOHieM nocTynHTb c BeAHHHHaMH 


cos qvj 


sin qvj 


(1 - ey cos Ej)-** 1 ’ (f - ey cos £ y )-* +1 ' 


( 4 . 38 ) 


O^HaKO b 9tom cAynae mm 6y4eM HMeTb npHHyHrmaAbHoe pa 3 AH 4 ne. A eAO B tom, hto 
BeAHHHHa (1 — eyCos Ej) ctoht B 3HaMeHaTeAe b oTpnyaTeAbHoa CTeneHH, noaTOMy apryMeHT, 
BxoAJngnfl b <j>yHKijHH /',(<*, ey) 8thx pa3AoaseHHa, 6y4eT oTpHjja T eAbHHM. B 3tom CAynae 
(pyHKJIHH J* n , (ot , Cj) BHpO>K4aiOTCH B IIOAHHOMbl. HanOMHHM Bbipa>KeHHH 4AH 8THX (JjyHKJJHa 
npH nOMOUJH p»40B. 


„ , v V a (a -h 1). . . (* -t- « -«- 2v — 1) / x V' 4 ’ 2 '' 

Jn ( a * *) = 2i <*+*)! vi It; 


v—0 


< 4 . 39 ) 


y: <-*,*> =2 


a (a — 1). . .(a — n — 2v h- 1) 


( n v) ! v| 


r 4 e v=- — - HAH v = - — 2 — t B 3 aBHCHMOCTH OT toto, saKoe H3 8 thx 4Byx HHceA 6y4eT 
2 2 

yeAMM. 

^ah noAyneHHH K 09 (J)(j)HyHeHT 0 B paBAOiKeHHH BeAHHHH ( 4 . 38 ) iio cTeneHHM BKcyeHTpn- 
CHTeTa „K)nHTepa“ ey, paBAoaiHM no CTeneHHM ey (JjyHKynH F „• {q y x-+-l,ey) h 4 > n r (<7, x-t-l, ey). 
Kax 6 nao noxaBaHo b npe4W4yigeM naparpa<j>e, 

2 2 ?— 2 m'— iq(q — m—\){q — m — 2). . .(a— 2m'+-l)~ , . v 

(-I)" 1 '— ^ “ “ - Gn ’ 


m '= 0 


2 

(?> —XH-l,ey)= (— l) 1 


, 1 (9 — m— 1) (9 — m' — 2). . .( 9 — 2m'-»-l) „ f 


H n ' ( 9 ,m' 3 >c t f?y), 


m r — 0 




9-2 


q — 1 q — 1 , 

x. : = y HAH 7 n = ~Y~~ T — 2 HAH * 2 — 2 


( 4 . 40 ) 


r£e xoB({)(|)HyHeHTM G„ r h //„' onpe^G ahiotch (popMyAEMH ( 4 . 29 ) h ( 4 . 32 ). 

Pa3AOiXHM no CTeneHHM ey cHanaAa BeAHHHHy G„'. 

Pa 3 BepHeM cyMMy b (popMyAe ( 4 . 29 ) h oAHOBpeMenHo B03Be4^M (1 ey) b cooTBeTCTByio- 
njHe CTeneHH. Mm noAynHM: 


G„' = ^z^ l |y;,(? — 2 m'— x-»-l,ey) [l (9 2 m')ey+^ *2} e /‘ 

. . . (— l)«- 2m 'e*?-* m '] — (9 — 2 m')f n ,(q— 2 m' — *,ey)[l — (q— 2 m' — l)e*-+- 
(9 — 2 m' — 1)(<7 2 m y 2 ) ^4 ^ jyy— 2 *«'— i e 2 y— 4 m '— 2 J 

+ 

. ( - 1) riir 2 ^(<?-2m'-n..49-2m--r^ l) J . >(9 _ 2m ,_ A ,_ r _ | _ le . ) |- 1 _ (9 _ 2tn ,_ r)e ^ 


(9 — ■ 2m' — r — 1) (9 — 2 m' — r — 1) 


2! 


e* — (-I)""' 


...h-(- 1 )*-«"X(-* H-i.ey)}. 


( 4 . 41 ) 
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Tenep V® *°P M y A y < 4 ' 41 ) Pa3Ao>KeHHe (4.39). Bb,6epe M aaxew nepeue 
H3 (pyHKjjHH J n , (x, ej), yMHOJKeHHbie Ha nepBue q;ieHM, cTonigHe b KBa 4 paTHbix 
CK06K8X $o P My A bi (4. 41), noAyqnM K o 9 <i><i>H U HeHT n P H 3are M BoabMeM nepsbie 

HAeHbi B y B ,(a, e ), y M HOJKeHHbie Ha BTopofi qAeH b K B a 4 paTHbix CKo6icax h BTopbie qAenw 

y„,(a,c), y M HO>KeHHb!e Ha nepswe qAenw b KBa 4 paTHHx CKo6Kax, noAyq H M KoadxhHUHeHT 
npn e* “ r /+ 2 ^+ 2 ^ H T 4 w 

Mm noAyMHM: 


( 1\n' p 11 ' — V+2 in' ('1 2tn ' 

G„f— ~ | (y 2m ) (g 2 m — 1) ... (q — 2 m — r -+- 1) 


V 


I 

( r= 0 

(x-^ 2m' + r-1 )(x- y + 2 m '-4-r-2)...(x- < , + 2 m' + r - n') 


X 


\ € 


2 m r 


2 <-» 


L r —0 


• (V 2m ) (g — 2 m' — 1) . . . (q — 2 m — r -+- 1) 

Tl 


X 


iiXr. 9 + 2 m' + r-l)|x - 9 +2 m , + r — 2) . . . (x — q -i- 2 m -+- r — n — 2 ) 

i ' . 1 \ ■ 00 


(n -+1)122 


({ — 2m' — 1 


(q — 2rri) V (— iy (< ? ~ _ 2m ' ~ ~ 2w ' ~ 2 ) • • • (<7 — 2m — r) 

^ r! 


X 


r=0 


V 


( X - q -4- 2m ' r - 1) (x - q 2m’ r - 2) . . ■ (x - q+ 2 m-*-r — *') 

/ll 


X 


" tf — 2m’ 

2 (— 1 ) r ~ 2m ') <9 — 2m' — 1) ... (g — 2m' -r + 1) x 

r= 0 ^ 

? + 2m ' l)(^-gH-2m+r-2) . . . (x- <? H-2m'-»-r-«'-4 ) 


(«'h-2)J2I2< 


u — 2m' 


-(p — 2m') ^ (—!)'' (9 -— -- ~ 1) (9 ~ 2m' - 2) ... (y - 2m ' - r) 


X 


r=0 


X 


(x — q + 2 m ' J + 1 r — l)(x — y - 4 - 2 m' + r - 2 ) . . . (x — ? + 2 m' + r - - 2) 


(« H- if! 2- 

2 m'— 2 (4 42) 

.(»_ = 1 2 f iO(9_-2m'-i) V f -< y (9 2m' 2) (9 2m' — 3) ... (7 — 2m' — 1 1 ) ' 

2! ' — . r "j X 

r -_ 0 


y (X — «? ■ 2 m' 1 r-l)(x- ? 4 2m l + r-2) . . . (x — q 2m' -+- r — *') 

//I 


2a 

ej 


</ — 22/1 ' 


2 (-ir 


(<7 2m ) (9 2m' — 1) ■ . , (q — 2 m — r +- 1) 
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(x-« + 2m' + r-l)(n-7 + 2m ' r — 2) ■ . ■ (x 9 ± . 

X- („-ht)!<t! 2 23 


2m'-t-c — n' — 2? 


o — 2m^ — 1 


— (9 — 2m') ^ <-» 


r (g - 2m' - 1) ( q — 2m* 2) . . . (g - 2m' - r) ; 


r=0 


+ 2m' + r - 1 H* - + 2 m' + r - 2 ) ■ 

X ■- — („-M- f) ! (ff - 1 ) ! 2 2 ’~ 2 


—2 m' — X 


^ 1( > (g-2m')(q-2m ' -l) ■ . ■ (q-2m'-X -4-l) ^ {— l) 1 

r=0 


/_1 V ( 7-2m'- A) (q— 2m'— X— 1). . .(g-2m' - X-r~t-l ) ^ 

rl 


(x - g -H 2 m' -+- r - 1 H* - q - H 2 m' -H r - 2 ) ■ ■ ■ (* - + 

X (Ti’ -f- <7 — X) ! (a-X) ! 2 2t, -‘-' 

. (q - 2m' - <r) (q - 2m' - q - - * +1) x 

-•-(—1) ^ (— 1) r! 

r=0 

,.(x-q + 2m' + r- 1)(* - q + 2m' -4- r - 2) . . . (* -J + W + r - » 0 

X - nl 


CyMMHpoBaHHe Be^eTCH 40 HeKOTopoii bcah'ihhh o, npimeM 5 — q - 2m', ecAH 2? 4m' > x 

X -Hg- 2 m' — — 1 HAH - _ x + q- 2 mW ^ ecAH 2 < 7 — 4 m' < 


H <T 2 

KaK Aerno nonasaTb 

9 — 2 m' — X 


2 ( 1 ^ (q-2m'-X)(q-2 m'-A-«-^l)- • • (g - 2m' - ~A-r + l) v 


r=0 


(x-q + 2m' + r-l)(/.-q+ 2 m' + r - 2 ) ,^-g-H2 2a 2 a - J) = 

X y - 5 - a)! (a - X)! 2 2, - 2V 

„ „„ , (x— q4-2m’- li( X -q »- 2 m'- 2 )...( X -V- 2 <T+X) („' -f-2<r - 2 X) ( V+2q - 2X-l) 111 ( n ' + 2<r - g + 2m'-X ± l) 

_ 1 ? - 2m - — — • („' + <j- X) ! (<r - X) ! 2‘ 2,— 2 * ' 4- 

riosTOMy G„'(7,m',x,e y ) moxkho aanncaTb b bh a &: 

G„' = V e »'+ 2 ’-^ 2 '"' A>'>(<7, m',7 .) , (4. 44) 


r4e 


. (q — 2m') (q — 2m' — 1) ... (g — 2m' — X -+- 1) 

- ■ n 


x 


x 


a=j 

^_ 7 ^9^'-n(x-q+2m'-2)...( X -q / -2q+X)( „'- l -2a-2X)(«'. : 2g-2X-l)...(/«'-f-2^-^2m'-X+l) 

— 1 — („' +. q _ X) I (q — X) ! 2*—* ' ; 
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IloAOHtHM Tenepb n 2o — <7-1- 2 m' = s'. Ohcbhaho, hto s' He McmeT npHHHMaTb OTpH- 
gaTeAbHwx 3Ha«ieHHli. 06o3Ha l iHM qepe 3 C 3 ’(n',q , — x.h- 1 ) BeAHMHHy; 

r (W r, v -i\_ V/ 1 W 27 ~ 2 "" 1 to ~ 2m '> to- 2m ' -!)•••(?- 2m' h- 1 ) v , 
w(n,9, — 1) — 1) m 'I A 


m'— 0 


v V/ 1 w (7 — 2m) (g — 2 m — — 2 m — X-h 1 ) 

i; xi 

A=0 

(x — q -+- 2m — 1) (x — q -+- 2m — 2) . . . (x — / — q -t— 2 m -+- X) 
In' -+- s' -+- q — 2m' — 2 a\ , is' — n -+■ q — 2m — 2M , 

\ T “ ) 1 2 )■ 


(4. 46) 


X 


(s-nq — 2m' — 2 a) (s-f-g — 2m' — 2X — 1) . . . (s — X+l) 

2*+q — 2m' — 2^+1 


AerKO 40 Ka 3 aTb, coBepuueHHO TaK >Ke KaK h b nacTH II, hto Bee K 09 (J)({)H^eHTBi 
CV (n'y q> — >c — l — 1) o6paiijaioTCH b HyAb, ecAM n^q-v-s' — 2 j, r^e j = 0, 1, 2 . . . s. Tan, 
HanpHMep: 

Co ( 9 , < 7 , ^ 1) = 2 » Co (P, 9 > — X ■+■ 1) — 0* P T 4 9 > 

— x-<-l) = — -J-(x — 9 — 1). C x (9 — 1,9, — *-i-l) = — 5 - (*-*-9 — !). 

Ci (y, 9 , — * -f- 1 ) = 0 . T^9-+-1»Y=^9 — 1 * 

H Boo 6 ijge 

n n X 1 / 1 v»' <7 (V — m ' — 1) to ~ — 2) . . . — 2m ' -h 1) 

C^iq + s ' — 2j,q, — ^+1) = 2( 1) m' ! X 

m'--0 

i v ,/ (<7— 2m') (<7— 2/71*— 1 ).., (<7— 2m'— X-i-l)»(x— l)(x— q+-2m— 2). .. (x— <7~i-2m'— X-»-g ) (4 47) 

X X ! (q-t-s' — m— A— j) I (/— m'— ! 

X =0 


X 


(s' h— q — 2m' — 2X) (s' ~+~ q — 2m' — 2A — 1) . . ♦ (s' — A -H I) 


2*'— A+i 

cos <7^7 


cos ovy - 

TaKHM o6pasoM, paaAOiKeHHe Be ahhhhw (1 _ e . cos £ y) »+i oy4eT HMeTb BH4: 


COS qyj 


(1 — ey cos Ej) * +1 


8 </— £_ 

V e *; 2 Cs' cos n'Ej. 


(4. 48) 


s'=0 n'~q+8 r 

sin qvj 


nocTynaa aHaAOFHiHO c BeAHHHHaMH (1 _ e *e 0 ^ y )-*Vi » MM noAyaHM hx pasAOiKeHHH 

b BH4e: 

(1 - .TcZk r™ = ^ 4 ^ 2 c >"' , ’ £ « ( 4 . 49 ) 

v J «'~0 n r —q-\-8 t 

T 4 e KOBtjHpHJJHeHTbl C gf OIipe4CAHK)TCH (jjopMyAofi: 

1 v "V / 1V »' (9 — m '— 1) (9 — — 2) . . . (q — 2m’) 

C„{q + s'-2j, q, -* + l) = 2(-l) X 


4 EiOJiJieTeHb HTA, At 7 (80) 
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2 (-1)“ 


>-0 


' (q — 2m — 1 ) (<7 — 2m — 2 ) ... (q — 2m — X) 
m ! 


X 


v , (* — q 2m — 1) (x — q -+~ 2m — 2) — q +- 2m — s -t~ A) 


2*'— 

(s' -*-q — 2m! — a — 1 ) {s' -+- q — 2m — a — 2) . . . (s' — X 1) 
(q +- s' — m — X — j) ! (j — m — X) ! 


X 


, s' = x — 1. 


(4. 50) 


llo4CTaBAHH, HaKOHey, pa3Ao>KeHHH (4.48), (4.49) h (4.37) b tpopMyAy (4. 35), noAyiHM 

pa3A02KeHHe r AaBHoit nacTH nepTyp6ayHOHHO0 (pyHKyHH y b BH4e: 


OO 


f i — g ' 


ts, a ^ A, "‘ r 2 2 e * ej 2 2 [c («, P, *) Cl ( n , p, x) V 1 — e 2 ] 

k—0 l ~ 0 p f q,r~ — k 8—0 s '= 0 n—p+n n'=.</+8 t 

X [C, (n , < 7 , — X +- 1) t- v'l — e 2 C S '(ri, q, — x-+- 1)] cos (nE i-n'Ej-t- p<* — q£l *-ri). (4.51) 


Oco6eHHocTbio TaKoro pa3AO>KeHHH nepTyp6aynoHHon (pyHKyHH hbahctch npe>K4e Bcero 
TO, HTO K08(p(J)HyHeHTaMH npH COOTBeTCTByiOIIJHX CTeneHHX 3KCyeHTpHCHTeTOB H OTHOlIieHHS 
noAyoceH 6y4yT TpHroHOMeTpnnecKHe noAHHOMbi. 9tot pe3yAbTaT mw y>Ke noAynnAH npH 
pa3AO>KeHHH nepTyp6ayHOHHOH (pyHKynn b KpyroBon 3a4ane. ,4 ah aAAHnTHnecKoit >Ke 3a4anH 
HHTepecHo oTMeTHTb eiye 04Hy oco6eHHocTb, a hmchho to, mto h no BKcyeHTpHcirreTy 
B03Myiijaioii}eH tohkh ej Tonie noAynaeTCH He 6ecKOHeqHbia pH4, a mhotohach, ecAH ocTa- 

BHTb X B $°P M y’ Ae (4.51), t. e. He pa3AaraTb b pH4 \J 1 — ej . 

Kan 6 mao yKa3aHo b pa6oTe (EAeHeBCKan, 1952), 4aHHoe pa3Ao>KeHne oco6eHHo y4o6Ho 

n u 

4 AH cnyTHHKOBbix 3a4an, Kor 4 a oTHomeHHe ^ MaAo. b 3AAHnTHnecKOH 3a4ane Taxoe pa3A0>Ke- 


Hne no3BOAHT ynecTb Bee HepaBeHCTBa, 3aBHCflujHe ot 3KcyeHTpncHTeTa B03Myiyaioiyero 
TeAa, HanpnMep 3KcyeHTpncnTeTa coahchhoh (hah, hto to >Ke, 3 cmhoh) op6HTbi b TeopHH 
AyHbi. 

Hmchho noaTOMy HaMH h ocTaBAeH Hepa3AO>KeHHbiM y/1 — ej b tpopMyAe (4.51), b to BpeMH 
KaK Vl — e 2 y4o6Hee pa3Ao*KHTb, noTOMy hto no e Mbi noAynaeM 6ecKOHenHbiH pH4 HeaaBH- 
chmo ot 3 tofo KopHH. ah cAynaa BHyTpeHHero BapnaHTa 6y4eT KaK pa3 Hao6opoT: Mbi 
6y4eM HMeTb 6ecKOHenHbiH pn4 no ej h MHoronAeH no *?, h K03(|K|)HyHeHTbi c„, cl, <v h 

cX noMeHHiOTCH MecTaMH. P aBAOJKeHne y b 9tom CAynae 6y4eT HMeTb BH4: 



P-* 7— *' 

e*e s J 2 2! [c K (n,p,— v. i-1)h- 

n=p-t-s (/+#' 


•+- VI — e 1 c , ( n , p, — x-H 1) j • [<V (n, q, x) -t- 


-+- Vl — e} c ,' W > 7> ‘ / -)j cos (nE-t- n'Ej -t p<'> — q£l -+- ri). (4. 52) 


Hmchho noaTOMy HaM KanieTCH, hto pa3AOHieHHe nepTyp 6 ayHOHHOH (pyHKyHH npH noMOiyn 
(pyHKyna J* n (a, e) y 4 o 6 Hee, neM npH noMoiyn MeT 04 a HbWKOMa. KpoMe Toro, bw hhcachhc 
K 08 (f)({>HyHeHT 0 B c s BHa^HTeAbHo npoiye Bbi ihcachhh onepaTopoB HbioKOMa, h, HaKOHey, 34 ecb 
Mbi HMeeM B03M0/KHOCTb IIHCaTb o 6 tyHH MACH pa3AO>KCHHH. 
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§4. Pa3AOHieHHe AonoAHHTeAbHoS qacTH 
nepTyp 6 agHOHHofi cp y h k ij h h 

Pa 3 AO>KeHHe 40n0AHHTeAbH0S qaCTH, KaK H BCer4a, npOH3B04HTCfl 40CTaT0HH0 8 AeMeH- 
TapHo. B caMOM 4e Ae, mh HMeeM (popMyAy: 

p r cos 0 a (1 — e cos £) 

1 _ (r') 2 ~a* (1 - ej cos Ejf (4.53) 

hah: 


— ( r ')2 — [cos (v — H w) cos (vj — ^ ) -+- sin (w +- w) sin (v,- — £2) cos 71 4^- — — C ° s 5^ 

v ' fl -■ (1 — ej cos Lj 


a (1 — e cos E) 1 

a 2 (1 — ej cos Ej ) 2 ^ cos ( pv po) +- qvj — q£l -+- ri). 


(4.54) 


X)qr— —1 


Bbi4eAHM cHanaAa H 3 o 6 igea cyMMbi CHHyc h KocHHyc hcthhho 0 aHOMaAHH. Mbi noAyqHM: 

1 

r> « (1 — e cos E) r / 

K 1 — " - _ ~ cos ea 2 _ l cos /w cos (*> w -+- qvj — q&- 1- r/) — 


a? 0 — cos £/)- 

— sin sin (po) +- qvj — (/Q+ r /)] , 

i 

R ' = a 2 <T- e /cos £»« ^ [^« (~ 1, 1 , p, e)] X 

^ r =— 1 

X cos(nf4 p(*-\-qvj — -+- /■/)]. 

IlocTynafl 3 aTeM TaK nee c bcahhhhoh vj, noAyqHM: 

i 

R\ — ~2 (1 _ e.- cos EiW 5 ^F/r [^*» ( 1* Pi e ) 4> w ( 1, p, 6) ]X 


(4.55) 


(4.56) 


■pqr~ — 1 


X [cos qVj cos (nE +- p < ■> — q'Ei -+- ri) — sin qvj sin (nE -I- /><.> — q£l -t~ r/)] = 

(1 k I CD 

a j 2— ^W>- ^ 2 [^«(" "1> e )~* - 4 > „( 1, p, e)][/ r n <(2, q, e,) -H «l>„< (2, 9, cy)]X 

v, r . —A* ;/- — 1 n'~ — jo 

X cos (/i£ -+- n'Ej -+- pf.» — qh} - 1 ri). (4.57) 

^«(~1, /6 e ), *•>„(— 1, p, e) HMeioT qpe3BbmaftHo npocTbie BMpaaieHHH, hmchho: 

-1, e) = F_, ( —1, 1, e) = F | ( 1, — 1, e) — ( — 1, 1, e) = A, 

F 0 (-l, -1, e) = F 0 ( — 1, 1, e) = ~e, 

*-1 (-1, -1, e) = <1*! (-1, 1, e) = | ^1^?, 

(-1, 1, e) = 4>, (-1, -1, e) = - -J- Vf 
«6 0 (-l, 1, e) = «M— 1, ~l,e) = 0 . 


e‘\ 


T 


(4.58) 
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,, v to „ „.\ u (!) ,(0 a ei) TO tvt acao o 6 ctoht cAoaiHee. Bbipa3HM 

Mto KacaeTCH Fn>{2, q, ej) h MA q, c Jh ,u * 

FA 2, q, ey) h 4 v( 2 , q, ey) ^epes (pyHKjjHH e). Mm HMeeM. 


00 

= y F;> ( 2 , 1 , ej) cos n'Ej, 

e* cos b«r 


(1 — Cj COS Ej) 


n = —oo 


rae 


FA% 1, .,>=±J -r^rk? cosn ' E ^ 

0 

1 %os (n — 1) Ej ±J2lSji ±1 1) E i~ 2e i cos n Ej dEi = 

= 2- J (1 ey cos .Ey) 3 . 

0 

= >- p, «,> >- y;. +1 0, «/)] - «x p. ./) 

HAH, HO CBOHCTBy (pyHKIJHft /„*(*, e), 


FA 2, 1 >*./) = -2 3^' < 2 - " ejJ: (3 ’ ey) - 


/^aAee 


sin <yy 


(1 — ey cos Ej) 2 


00 

— 2 <5> (2, 1, ey) sin n'iiy, 


( 4 . 59 ) 


r^e 


V 1 — ey /• sin E j sin /i'£y ;r 

<!>«' (2, 1, ey) 27 t J (1 — ey cos £y) 3 3 


\A cos( n '-i)gy-cos(n;-Hi) ^ J£ _ [y;,_ x ( 3 , « y ) -y ; +1 ( 3 , ey)]. 


2^ 


(1 — ey cos £y) 3 


__^lnirr 

-v 2^ 


BoCnOAbSOBaBUIHCb peKyppeHTHMMH COOTHOUieHHHMH MeHiAy <pyHK B HHMH JIM, e), 

nOAyqHM: — ( 4 . 60 ) 


(2, 1, ey) = Vi - e )Jn' (2’ e ^ 


Mtbk, aah noAyneHH, hoahobo pasAO^enna ne P Ty P 6 aijHOHHoii *yHK B HH H eo 6 xo 4 HMo 
aaMeHHTb B (fopMyAe pasAoaieHHH ee rAasHoB aacTH KoafJxpHUHeHT 


nepe 3 


26 < 1) o [F» ( 2 , p, e) -+- < 1 >« ( 2 , p, e)] [/v (— 1 , < 7 , ey) (— 1 , < 7 , ey)] 

2 b%[F„ ( 2 , p, e) -+- 4 > n ( 2 , p, e)] (—1 , < 7 , ey) + ‘I'. ' ( —1 » ?> ~ 

; [F« (— 1 , p, e) -+- 4 »„ (— 1 . />» e )] \F*' ( 2 » ?» ey) ■+■ **V ( 2 , < 7 , e y)]. ( 4 - 61 ) 


a i 


BMpa>KeHHH 4A« (pyHKUHB F„(-l,P,e) h (-1 , P, e) awtch (J)o P MyAaMH ( 4 . 58 ), a aa* 

•pyHKHHa Fn' ( 2 , q, ey) H <tV ( 2 , 7, ey) (popMyAaMH ( 4 . 59 ) h ( 4 . 60 ). 
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Ecah me mm xothm noAyuuTb pa3AomeHue no CTeneHHM SKcyeHTpucHTeTa, to HymHo 
npocTO noACTaBHTb b (JjopMyAy (4.61) BMpameHHH 4AH F„(—l,p,e) 9 O w (— 1 y p y e) y 
F n' (2, q y ej) y 4v (2, q y ej) H3 (popMyA (4. 58), (4. 59) h (4. 60), npuueM b (popMyAax (4. 59) 
H (4. 60) Ha 40 3HMeHHTb (J)yHKyHH J* n , (x y ej) H npOH 3 B 04 Hbie OT HHX HX Bbipa>KeHHHMH npH 
noMoigH 6ecKOHeuHMx pH40B no ej. 

Mbi bh4hm, uto b cAyuae BHeuiHero BapnaHTa orpaHuueHHOH 9AAHnTHuecKoS 3a4auu 
Tpex touch 4onoAHHTeAbHan uacTb nopTHT HaM pa3AomeHue nepTyp6aynoHHoS <pyHK- 
R B TOM cMMCAe, uto pa3AomeHue no e.j yme 6y4eT He MHorouAeHOM, a 6ecKOHeuHMM 
P«4 om. 3aTo 4AH B HyTpeHHero BapnaHTa mm 6y4eM HMeTb MHorouAeH no CTeneHHM e (ecAH 
He cnHTaTb \/l — e 2 ), npnueM uachm, co4epmaii][He e b 4onoAHHTeAbHon uacTH, 6y4yT oueHb 
npocTM. Ohh 4aiOTCH (popMyAaMH (4. 58). Kan yme 6mao yna3aHo, BHyTpeHHuft BapnaHT 
(cnyTHHKOBbie 3a4auu) hbahctch 4ah Hac Hau6oAee HHTepecHMM. 

TeM He MeHee, mm h 4 ah BHeuiHero BapuaHTa MomeM noAyuuTb KOHeuHbie BMpameHHH 
OTHocHTeAbHo e jy ecAH B3HTb pa3AomeHHe 4 onoAHHTe AbHou uacTH b (popMyAe (4. 56). Oho, 
npaB4a, CAomHee oGMUHoro pH4a c uhcaobmmh K09(J)(J)HgHeHTaMn, ho Bee me npe4CTaBAneT 
co6oft ^b coueTaHHH c pa3Ao>KeHueM HBHoe BbipameHue nepTyp6ayuoHHoH (pyHKyuu uepe3 
9 ACMeHTbl , UTO H Tpe6yeTCH 4AH HHTerpHpOBaHHH ypaBH6HHH AarpaHHia. 


§5. Pa 3 AomeHne nepTyp6aijHOHHOH (pyHKyHH b HeorpaHHueHHoii 

3 a 4 a u e n touch 

FIepTyp 6 ayHOHHaH (pyHKynH b HeorpaHnueHHon 3a4aue n touch npe4CTaBAneT co6oh 
cyMMy n — 2 uachob coBepineHHO 04 HHaK 0 B 0 H KOHCTpyHyuH, hmchho: 


R, = V 


n— 1 



1 r s cos 6,9 \ 

A 


g^¥=s y 


(4.62) 


r 4 e 


V r 8 2 


2 r,r 9 cos 1 


lc~ - nocTOHHHaH Taycca, r„ h r , t — cyTb cooTBeTCTByioiijHe pa4Hychi-BeKTopbi tobck sh^, 
a — yroA Mem4y bthmh pa4uycaMH-BeKTopaMH. 

H3 (})OpMyAM ( 4 . 62 ) BH 4 H 0 , UTO nOAyUHB pa 3 AO>K.eHHe 4 AH 04HOTO H 3 UACHOB CyMMM, 
mm noAyuaeM pa 3 AomeHue 4 ah Bcex ocTaAbHbix uachob npocToS 3 aMeHoit hh 4 Ckcob! 
rio 9 TOMy paCCMOTpHM pa 3 A 0 HieHHe TOAbKO 04H0r0 H 3 TaKHX UACHOB. 

npHHyunuaAbHMM otahuhcm HeorpaHHueHHoii cxeMbi ot Bcex orpaHuueHHMx hbahctch 
TO, UTO 34 ec,b Mbi He MOmeM Bbl 6 upaTb 3 a OCHOBHyiO nAOCKOCTb nAOCKOCTb 4 BH>KeHHH 

KaKofi-HH 6 yAb toukh, noTOMy uto hh 04 H 0 H3 4 BH>KeHHH b 4 aHHOM cAyuae yme He 6y4eT 

nAOCKHM. 

PaCCMOTpHM noAomeHue ocKyAnpyioiijHx op6uT Tpex touch c HH4eKcaMH 0, 1, 2 
B HeKOTOpblS (pHKCHpOBaHHbia MOMeHT BpeMCHH (cm. pHCyHOn). 

34 ecb noAomeHo: £ 2 lf fl 2 — Bocxo4Hnpie y 3 Abi ocKyAupyioi^Hx op 6 uT, i u i 2 — HanAOH- 
HocTb op 6 HT k HeKOTopofi ochobhoh nAocKocTH, n x , Il 2 — nepHreAHH op 6 HT. P u P 2 — nOAO- 
meHHH 4 B!OKeHHH ToueK, 6 X — yroA Mem 4 y pa 4 HycaMH-BeKTopaMH touch. 

/ B 3 aHMHan HaKAOHHOCTb OCKyAHpyiOLyHX OpdHT. 

CuHTaa, HTO 4 BH>KeHHe npOHCX04HT OTHOCHTeAbHO TOUKH C HH 4 CKCOM 0 (CoAHIje), 
noAyuHM UAeH nepTyp6aynoHHOH (jjyHKyuH 4 AH toukh c hhackcom 1, 3aBHCHnjH0 ot npn- 

THnieHHH TOUKH C HH 4 CKCOM 2, B BH 4 e: 




j o /I n cos \ 

=knh {\, — 3 -) 


(4 63) 
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CooTneTCTByioIgH# >.ie» nepiyp6«UHOHHO# 'pymmm c nnaeKCOM 2 6y4er: 

/ij. = < 4M > 

2 V A 2, 1 r l 1 

-^2. 1 ^1, 2. 

OeoaHaHHM 40AP0TH HAaneT b o P 6 HT ax lepes », b 9 th 40Aro TW mo^kho npeACTa- 

BHTb B BH4e: 

J zu l = T] + 1^, = T 2 _+ ' 

r^e t — Q -+-M T 9 =O t -i-^ 2> a IF, h W % cy Tb 40 AroTbi nAanex c^aeMbie ot tohkh 

I\$e 2 6<1 2 2; n 1 IW — [T — | — <7i eCAH 111 H U 9 pacCTOHHHe 

neneceneHHH od6ht. IlpHHeM lyx — I 1^ "a ' ^2 2 » 12 

nepeceneHHH o P oht. up 11 nepwreAHeB o P 6ht ot to^kh hx nepeceneHHH, a 

V l H V 2 HCTHHHbie aHOMdAHH ITABHeT. 

H 3 ctpepH^ecKoro TpeyroAbHHKa ^^2^ Aer- 
KO MO>KHO HaHTH 

cos 0,= cos W x cos JF 2 +-Sin Wj sin W 2 cosI, (4.65) 

HAH 

cos ft, = cos ( v x - r nj cos [v 2 -+- n 2 ) ^ 

-»- sin (t^ -1-11!) sin (v 2 - n 2 ) cos/. (4. 66) 

H 3 conocTaBAeHHH (popMyA (4. 63), (5. 64) h 
( 5 .66) c (popMyAaMH (5. 12) h (5. 13) mw bh 4 hm, 

hto hx CTpyKTypa coBepiueHHo aHaAorHHHa. Ilo- 
STOMy Mbi cpa3y mo*kcm HanncaTb pa 3 AO>KeHne 
1 

4 AH 9 B BH4e: 

00 CO k 00 00 

\ V M*> y AM V X [F„ (•/., p, e) -+- <I>„ (x, P, e)] X 



1 _ 2^ 
Ai, 2 ai 


1 fc=0 /=0 p y q,r——k n~ — 00 w'-=— oo 

X [F«- ( — -x • 1, </, ey) +- <(V ( — x -*-l, </, e,)] • cos (n,£, t «,£, 4- pll, • <7n s 1 rl). 
Hah Hie b BH 4 e: 

CO CO l- 00 X 4'-'! »-*» 


A-f22*r< 2 i 2 i c - 

f 1 jfc=0 / =0 //. •h r=— k #,=0 s.,=0 n 2 — q+s., 

t C] (n, p, *)] X [C s , (n.,, q, — x I- 1H \X — e 2 C '<^’ X 

x cos -i- /i 2 f 2 ■+ pn, + ?n 2 7)- 

34 ec b x =: k. +~ 2 / + 1 , s 2 — ^ 1 — k ♦ 2 /. 

34ecb hbm HeT cMbicAa pa34eAflTb Hapy^KHbiH h BHyTpeHHHft BapnaHTbi aa4a™, TaK KaK 

mh Bcer4a CMOiKeM nepeMeHHTb o6o3HaneHHH tbk, hto 6 w Smao > tv 

B 9 toS 3A4ane TaK>Ke HeT CMbicAa ocTaBAHTb Hepa3AO>KeHHbiMH \/l e 2 , TaK KaK Mbi 
He pa3AHHaeM 34ec b B03MyigaioijgeH h B 03MyijgaeMOH tohck. 
llosTOMy (popMyAy (4. 67) y 4 o 6 Hee nepenncaTb b BH 4 e: 

CO 00 k 00 00 p—1 h _ 

1 —2 LV\jw ^ V\eK V V [C», (/I,, p, x) -4- C», (/Jj, p, x)l X 


/t'=0 0 


*f 
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X [C* 2 (n 2 , q , — x -+- 1) ■+" Cs, (n 2 > 9, ^)J * cos ( n \E\ -*~ n 2 E 2 hh <?n 2 -H r/). (4. 68) 

IlpHqeM 34ecb C«, onpe^eAHeTCH no TeM ate (popMyAaM, nTo h C Sl nocAe 3aMeHM b no- 
cAe4HHx x Ha — x + 1 [cm. MacTb I > § 9 , <J)opMyAbi ( 2 . 96 ) h ( 2 . 98 )]. 

06 be4HHHH, HaKOHey, Bee n^AOBwe K 09 (p({)HijHeHTbi npn cooTBeTCTsyioisHx nAeHax 
B 04HH H c^HTan HX HcnpaB AeHHhiMH 3a pa 3 AO>KeHHe 4onoAHHTeAbHoa nacTH, noAy^HM: 

CO 00 fc no 00 p — a , <{—*■> 

2 cos (n.^- 4 - 

fc=0 /=0 p> <h '' '~-—k o # 2 =0 n ,—/>-*-«! » 2 =«+#, 

• pn ; -+- 7ll 2 I r /). ( 4 . 69 ) 

MHTepeCHO OTMCTHTb, HTO (pVH KLJHB R ^\ 3 aBHCHIIjafl OT 4BeHa4yaTH 9 AeMeHTOB, nOCAe 
ee pa3AO>KeHHH npe4CTaBHAacb 4eB«THKpaTHbiM pfl40M. 9 to npoH 3 ouiAO noTOMy, hto, 
BO-nepBMx, pa3AO>KeHHe BeAocb no othouichhio noAyoceS, bo-btopwx, no B 3 anMHoft 
HaKAOHHOCTH, H B'TpeTbHX, KaK 6 y 4 CT TIOKa 3 aHO A^AbUie, SAeMeHTbl H £2 2 BX 04 HT 

B pa3AO>KeHHe TOAbKO B KOMbHHaiJHH £2, £2-;. 


§ 6. Flpeo 6 pa 30 BaHHe ypa bhchhS A a r p a e z 


B npe4bi4yx^eM naparpa(J>e Mbi noAynwAn pa3Ao>KeHne nepTyp6c.^ ; ; r.xofl (pyHKijHH 
b cpopMyAe ( 4 . 69 ), HaM oCTaeTCH Tenepb Bbipa 3 HTi> 11 , h FL nepe 3 9 AeM 0 HTbi op6nT (II] 
n n 2 cyTb paccTOHHHH nepHreAHeB ocKyAnpyioiijHx op6ht ot TonKH hx iiepeceneHnn). 
M3 pHcyHKa BH4H0, nTO n 3 = — t,, n 2 = 77 2 — t 2 , r'4e h — 40 Ar 0 Tbi nepnreAHeB 

h t, = £ 2 ! ~f- N ly t 2 = Q } -+- N 2 . Mbi Mo>KeM BbipasHTb BeAHHHHbi h N 2 nepes 9ACM6HT M 
op6nT no cpopMyAaM: 


sin y sin - — sin y ( £7 2 — Q j) sin y (* 2 * 1 h 

y cos 2 ~ ~ cos y ( £7 2 £2! 1 ) sin y (/ 2 / , ), 

cos | s in = sin ^ ( £2 2 — 9 . , ) cos \ (i, — i\ ), 

cos ~ cos~-~^ = zos (&.J — £2,)cos J 


(4.70) 


04 HaKO 9 TO npHB04HT k npe 3 BbinaHHo rp 0 M 034 KHM BbipanieHHHM. KpOMe Toro, B 9 l 61 M 
cAynae Ha40 BbiparaaTb nepe 3 9 AeMeHTbi op6htm h B 3 aHMHyio HaKAOHHocTb /, a 3 to 
ncnopTHT HaM npocTyio 3 aBHCHM 0 CTb ot HaKAOHHOCTH. llo9TOMy mm cnHTaeM 6oAee y4o6- 
HbiM npHMeHHTb npeo 6 pa 30 BaHHe, aHaAornnHoe npeo 6 pa 30 BaHHio AeBepbe npn pa3Ao>KeHHH 

nepTyp6aynoHHoS (pyHKyHH no CTeneHBM sin 2 y . Mmchho, noAaran 


<•>, =77,-4- T 2 T l = n, H- T.„ 

noAyHHM: 

n, = m, — t 2 , n a = 77 2 — t,. ( 4. 71) 

IloAO>KHM 4AH COKpaineHHH 

cos (n l E 1 H- n 2 E 2 + -f- vllo + r/) = cos \ . (4. 72) 

Tor4a cosX mo>kho 3anncaTb b BH4e. 

cos X = cos (n.E l -4- n 2 E 2 — pT 2 -t- <77^ — <7 t 2 *+- /-/) = 

= cos (/z 1 £ 1 4- n 2 E 2 h- ^77, - 4 - p (t 2 — T,)-!- ^77, — (p -f- 7 ) t 2 - 4 - r/). (4. 73) 

483 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


TaK KaK pa 3 HOCTb T 2 Tj 3aBHCHT TOAbKO OT /' 2 , £>, i (Cy 660 THH, 1937), TO 

ORg ORg 

O^eBMAHO, HTO 7" — . 

9 0 TT* (Dg 

HanHUieM ypaBHeHHH AarpaH^a b <popMe: 





da 

2 

. dR 






dt~~ 


ds 1 




de 

1<N 

1 

dR 


e vl — e 2 

1 



dt~ 

na^e 

dii ) 

1 

-1- VI - e 2 

na 2 

1 

di 


cosec i 

. 


tg 2" 



dt 


na 2 V l — e 5 

' on 


A.a 2 Vf— “e^ 

\ f)(0 

tie 


dn cosec i dR 

dt na 2 Vl — e 2 <?i 


(4. 74) 

rfTr _ __ tg 2 _ w? _y_i=n . 

dt na- ^ 1 — e 2 dz rca 2 e de 


de L 
* 


-2 a/? 

/7f/ f)rz 


tg 2 


2 2 V 1 — e 2 


OR edl — e 2 

h 

di 


1 dfl 


1 -+- Vl — e 2 /ia 2 de 


,4ah npocTOTbi Mbi 34ecb onycTHM hh 4 Ckcbi npH SAeMeHTax h nepTyp6aHHOHHbix 
(pyHKIJHHX R s . TaK KaK COS/ He 3&BHCHT HBHO OT / H S 2 , TO np 0 H 3 B 04 Hbie OT R no 9 THM 

BAeMeHTaM Ha 40 3 aMCHHTb npOH 3 B<J 4 HbIMH no x 2 , To T 1 H J. y^HTblBan COOTHOUieHHH (4.71), 

noAy^HM: 

OR <)R 0 T._> B OR d (t 2 — Tj ) ^ 

di 1 <^’l ^4 75) 

d/? a (t 2 — T i ) dR *1 

0m x * dQ x dj oQi 


dR 

_oR 

r/T,. 

--- 


1 

di\ 

— dx 2 ' 


dR 

_ M 

dx 2 

'c'Qi 

dT 2 



BocnOAb 30 Bar 3 UiHCb 4 H(|)(})epeHIiHaAbHbIMH (pOpMyAaMH CtpepH^eCKOfi TpnrOHOMeTpHH npH 
MeHHTe AbHo k ccpepHHecKOMy TpeyroAbHHKy k £ 7 2 > noAy^HM: 

dj=_— cos(tj— £> t ) di x -+- cos (t 2 — £> 2 ) di 2 -*~ sin sin (t 2 — Q 2 )d(& 2 — bl i), 

dj— — cos (Tj — g2 i) di, -+- cos (t, — S2 2 ) </t 2 -+- sin /, sin (t x — R x ) d ( £2 2 — £2 x ), (4.76 

^]) = cos J sin (tj — Q x ) di\ — sin (<c 2 — Q 2 ) di 2 -+- sin / 2 cos (t 2 — £ 2 ) <*(£2 — S2i), 

sin Jd (t 2 — ^ 2 ) = sin(T 1 — Q ,) di x — cos/sin (t 2 — Q 2 )di i -+- sinr, cos(t, — £>i)</(£> 2 &i)- 

OTCI 04 a BbIHHCAHeM Hy^KHbie HaM naCTHbie np0H3B04Hbie. 

yr = — COS (Tj — £>7 1 ), 

t//l 

<^ 2 Sin ('ll— 1) 


) 


di 1 sin/ 

^( t 2 ~ t 1 .) _ tg / sin ( T] — ,), 


<> (t 2 — T]) 




Oil 

JL — 

OQi 

fa 2 

dRl — 

= — 1-#- 


— sin / x sin (r l — x ), 

sin r'i cos (X] — £2] ) 
sin J ’ 

cos / j — sin /j cos (t : — £2 a ) tg 


(4.77) 
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flo 4 CTaBAHH noAyqeHHbie npoH3B04Hwe b (popMyAy (4. 76), noAy^HM: 

djR] dR-[ sin (t^ — Qt) OR ] . / • / r~\ \ dR\ / _ v 

W =li- - " slny - + o£ tgy sin ^ - R») - 17' c °s K- «.)> 


sin ij cos (Tj — Q 2 ) 0R X 


dQ l 




sin J 


OR i r . . . , v / 

L — 1 cos ?i — sin cos ( t i ~ ^i) 2 J' 


. . . / i— i \ 

-j sin r, sin (t, — £>,). 


(4.78) 


3aMeHHM Tenepb b ypaBHeHHHx (4. 74) npoH3B04Hbie no /, Q hx BwpaaieHHHMH (4. 78). 
Mbi noAy^HM, CHOBa onycKan HH4eKCbi: 


da 

di 


2 OR 

na f £ ’ 


de 

dt 


ctg 9 dR cos 9 tg 2 oR 


di o 


de 


di sec 9 cosec i f OR sin i cos (t — Q) OR 

dt na 2 - \ di' sin J 


t-g/cos/-! — sin / cos (t — — 


<'R ... , . 1 tg 2 

~fj sin /sin (t — £ 2 ) j — 


,dR dR 


)• 


dQ. cosec i 

-tt = sec 9 

dt na 2 T 

i 


sin (t — Q) OR J . / r~^\ () R / dR ~\ /A 

“InT/ - • S 7+tg-2S' n ( T -a)^- eos(T- £2)^J, (4.79) 


dr. 
dt " 


tg 


2 ^ sin ( T - Q ) 0R . , J . / r^\ (1 R S 

T sec ? L TirTy ^ at -+-tg -sin(T— g2)^ — cos(t— £2)^J- 

ctg 9 


de 


dR 


na 2 tie 

sec?tg i rsinCT-fi) ** 


? na 2 da 


s 2 r 

* 2 L' 


sin/ 


^,-»-tg^-sin (t— £2)^ — 


, _^/n cost t >t ?-2 <)/? 

— CO S (t— bl) 3 yjn ^2 3T • 


di’ ■ 2 

J? 

_2 

tie 


/za^ 


Hepe3 t' o6o3Ha4eHo t c hh4ckcom B03MytgaK>Lgeft totoh. 
FIoAaraH, corAacHo AeBepbe, 


2_ dR_dL 

na de dt ’ 

_2^dR 

na da dt 

1 . dR dP :i 

■„ a 2 ct ^? ^(o— * > 


1 OR dP 2 

— -j cos © = 

na 2 * de dt ’ 

sec 9 OR dP± 

riar- 0] dt ’ 


sec 9 


dR dT 


na 2 sin J d'z' dt 


sec 9 / OR d V 

na 2 ^ 2 dWi Tfr 
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npHB 04 HM ypaBHeHHfl (4. 79) k bhay: 


dt 


r; — sin (t — S7) 
.dQ. 


sin 



da dL 





dt dt 




de 

dPi 1 

?tg 

9 

dL 

di~ 

~dt 2a C ° S 

2 

dt' 

dp 4 

/ _ r~\\ 

JdT 


dV\ t? 

-J t ~+~ COS — 6c J 

•Ut 

— K 

' dt j 

•cos ( 


- sin 

(X 

-a>(S 

dir 

dP> 


J 

dQ 

€ dt 


2 

dt' 


2 SeC 9 dL 

2a dt ’ 


de 

rtf ' 


dP j 


tg , + smitg T 




(4. 80) 


Mw noAyHHAH cHCTeMy ypaBHeHHft (nop« 40 K KOTopofi saBHCHT ot micAa BsanMHO rpaBH- 
THpyioujHx Touen) Tanyio, hto npoasBOAHMe, ctohujhc b npaBbix nacTax aaBHCST ot bcah- 
uhh: t' — t, t' h I. „ 

Pa 3 A<)>KeHHe nepTyp6aHHOHHofl cpyHKijHH b npocTpaHCTBeHHOH HeorpaHHMeHHOH 3a4a4e n 
To^eK MQ>KeT 6 biTb Tenepb HarmcaHo b 


R„ — k- 


v — 1 

Y 




l(//i 




(4.81) 


r 4 e 


V-*s 




cos x = COS [n s £ s -+- n fl E,, -+- p~ s • q~ ; , + - T //) — (P -+- 9 ) *»]> 

= ^ ( p , x, Cj ) (?, -* + l, ».), 

Cn, (/>, 'A, S) = C-ff K> P. *) ^ (A/- P> *)> 

C„ s (< 7 , — •+■ 1 , e„) = Ci s (n„, q, —X. 1) -+- C, s ( n ( 7 , — x. + 1). ■ 

Ko3(J)$HUHeHTN C 0 h C. onpe4eAHK)TCB (jjopMyAaMH (2. 96), (2. 98) nac™ II stoH 
paSoTN 1 H (bopMyAaMH ( 4 . 47 ) h ( 4 . 50 ) btoh uacTH. 

Bee npeHMViJgecTBa Tanoro cnoco 6 a p& 3 AO>KCHHfl T KOTopbie hmcah mccto 4 ah KpyroBo 
H 9 AAHiiTHHecKoii 3 a 4 aqH Tpex TOHeK, ocTaioTCH b CHAe h aah HeorpaHHqeHHoH 3 a 4 aHH 
n ToqeK. 
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T. VI 


BwjiJieieHb HHCTHTyia TeopenmecKOM Actpohomhk 

1957 JVs 7 ( 80 ) 


CHMMeTpHHHaH TpaeKTopHH paKeTbi aah noAeTa aonpyr Ayaw 

r. A. He 6 omape& 

Abtopom nocTpoeHa cHMMeTpHMHciH TpaeKTopHH aah noAeTa paKeTbi BAKpyr AyHbi C B03BpaiiieHHeM 
Ha 3eMAK), 6e3 aaxpaThi ropiowero b ny th . _ r . . . , 

A SYMMETRICAL ORBIT FOR A FLIGHT AROUND THE MOON, by C. Chebotarev. — In this article 
the orbit of a rocket for the flight around the moon is calculated. By means of numerical intergation the 
effects of the earth’s and moon’s gravitational fields are taken into account. No fuel expense is required 
during the trip. 


§ 1 . FIocTaHOBKa 3 a 4 a q h 

B pa6oTe pemeHa cAe4yioiijaH 3a4aqa: onpe4GAHTb HaqaAbHbie ycAOBHH 4BHHieHHH, npn 
KOTopbix paKeTa, Haxo4HiH ) aHCfl npii t 0 Ha noBepxHOCTH 3eMAH, coBepuiHT iioact BOKpyr 
AyHbi h BepHeTCH Ha 3eMAK> 6e3 3aTpaTbi ropioqero b nyTH. 

rioMecTHM HanaAO KOOp4HHaT B yeHTp 3cmah; 3a nAOCKocTb xy npHMeM nAocKOCTb 
op 6 HTbi AyHbi. flpeHe 6 peraH 9 KcyeHTpHCHTeTOM AyHHOH op 6 HTbi, 6 y 4 eM paccMaTpHBaTb 
4BH>KeHHe Aynbi, Kan KpyroBoe. 

Bo 3 MyiijeHHH CoAHaa H nAaHeT AeHiaT sa npe 4 eAaMH tohhocth BbiqncAeHHH, npHHHToft 
B HacTOHLgeft pa 6 oTe. C 4 eAaHHue ynpoi^eHHH He hmciot npHHijHnHa AbHoro xapaKTepa 
h AerKO MoryT 6 biTb yqTeHbi b CAyqae hco 6 ^o 4 hmocth. 

FlycTb B HanaAbHWH MOMeHT t {) Ayna h paKeTa Haxo4«TCH Ha och x, npnqeM paccToa- 
HHe paKeTbi ot 3 eMAH jc° 6oAbuie, qeM paccTOHHHe AyHbi ot 3cmah x°, a cKopocTb paKeTbi 
paBHa HyAio. Opu OTcyTCTBHH B03MyigeHHH co CTopoHbi AyHbi paKeTa, 4BHraacb no och x, 
AOCTHrHeT noBepxHOCTH 3 eMAH CO CKOpOCTbK), KOTOpaH paBHa CKOPOCTH, Heo6xQ4HMOfi 
4AH Toro, HTo6bi 3a6pocHTb paneTy Ha HCxo4Hyio BbicoTy x 0 . 

Bo 3 MyiiieHHH AyHbi 4 et{)opMHpyioT npflMOAHHeHHvio TpaeKTopHio paKeTbi, h paKeTa 
npH CBOeM 4 BHHieHHH H3 TOHKH X°, BOo6lIje TOBOpH, y>Ke He KOCHeTCH noBepxHOCTH 3eMAH, 
a IipOAeTHT Ha HeKOTOpOM paCCTOHHHH r min OT JjeHTpa 3eMAH. 

OneBHAHo, hto yBeAHHHBaH HanaAbHoe sHaneHne x°, mu y BeAHqHBaeM paccTOHHHe 
paKeTbi ot AyHbi A u ~x° xj h bthm caMWM yMeHbinaeM AyHHbie B 03 MyujeHHH. IlyTeM 

nOCAeAOBaTeAbHbIX npn6AH>KeHHH MOHiHO 4o6HTbCfl TOTO, qT06bI BblTIOAHHAOCb HepaBeHCTBO 

r min < 'C R> 


r4e R — pa4Hyc 3 eMAH. () 

kl3MeHHM Tenepb 4BH>KeHHe AyHbi Ha o6paTHoe. Tor 4 a paKeTa, ABHraacb H 3 tohkh x , 
OriHUieT HOByiO TpaeKTopHio, CHMMeTpHHHy K) TOAbKO HTO nOCTpOeHHOH. rioAOHieHHe H CKO" 
pocTb paKeTbi b MOMeHT na4eHHfl 4aioT HanaAbHbie y caobhh, Heo6xo4HMbie 4 ah Toro, qTo6w 
3a6pocHTb paKe T y b noAo>KeHHe x°. 06 paTHoe ABHHieHHe AyHbi npn btom Heo6xo4HMO 
3aMeHHTb Ha npHMoe. 

TaKHM o 6 pa 30 M, nocTpoeHa TpaeKTopHH, COCTOHI^aH H 3 4Byx CHMMeTpHHHblX BeTBeH, 
4AH noAeTa paKeTbi BOKpyr AyHbi c B03BpaujeHHeM Ha noBepxHOCTb 3 eMAH. 
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B pa6oTe npHHHTbi CAe4yioHjHe hhcachhwc 3HaHeHHH 4 ah acTpoHOMHnecKHx nocTOHHHbix: 


cpe 4 HHH pa^Hyc AyHHOH op 6 nTbi < 7 2 = 384400 km 

nepH 04 o6paigeHHH AyHbi Pi = 655.72 qaca 

Macca AyHbi m] =0.012277 

pa4«yc 3eMAH £ = 6378 km 

pa 4 Hyc Ayabi £ 3 = 1740 km 


npHHHTan CHCTeMa e4HHHy: khaomctp, nac, Macca 3cmah. B btoh cucTeMe ^HCAeHHoe 
3HaqeHHe nocTOHHHoS Faycca 6y4eT paBHo: 

£ = 2.2699 X 10 6 . 

Bee BbiqHCAeHHH Be4yTCH c IIBTbK) 4eCHTHqHbIMH 3HaKaMH. 


§ 2. flepBoe npH6AH2KeHHe 


B nepBOM npH6AH>KeHHH paccTOBHHe paneTbi ot 3eMAH, npH f — 0, npHHHTO paBHbiM 
400 000 KM. ri 09 TOMy HaqaAbHbie yCAOBHH HHTerpHpOBaHHH Onpe4eAHIOTCH CAe4yiOI^HMH 
4aHHbIMH : 


x ° = 400 000 km, x 0 = 0, \ 

y° y 0 = o. J 


HaqaAbHoe paccToaHne paKeTbi ot ijeHTpa AyHbi A 0 = 15600 km. HHCAeHHoe HHTerpw* 
poBaHne BeAOCb MeT040M KoyaAAa no xopoino H3BecTHbiM (popMyAaM: 


jc=/- 2 -+- 0.083333/, } 
y = g- 2 + 0.083333*, J 

T4C 

/ = Z 0 2 x = zu 2 k 2 -4- X , 


( 2 ) 


(3) 


v 0 / <> AT] AT I 

X=whin ] — p— , 

K = w 2 Ic 2 m j - . 

J A 3 j 


(4) 


Machw 2^ — w 2 Pm 1 - j h r, — — Ae>KaT Ha npe4eAe tomhocth Bbi^HCAeHHft 

a i <i\ 

h noTOMy oTOpomeHbi. HHTepBaA HHTerpHposaHHfl w npHHHT paBHbiM o4HOMy qacy. 

n P H t ^ 100 nacaM B03MyUjeHHH CTaHOBBTCH He3Ha4HTeAbHbIMH H 4aAbHeMuiee 4BH>Ke- 
Hne paneTbi mo>kct paccMaTpHBaTbca KaK HeB03MynjeHHoe. 

<4 ah f = 100 qacaM HHCAeHHoe HHTerpHpoBaHHe 4aeT: 


a = 40914 

KM, 

a = —9575, 

y = 72431 

KM, 

y = — -3209, 

r = 83188 

KM, 

A= 301700 KM 


( 5 ) 
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t 

(Macbl) 

X 

(b tuc. km) 

y 

(b TbIC. km) 

r 

(B TbIC. KM) 

*i 

(b tmc. km) 

yi 

(B TbIC. KM) 

A 

(b TbIC. km) 

18.07 

169.4 

—36.6 

173.3 

221.0 

—314.5 

282.7 

28.07 

221.9 

—34.6 

224.6 

250.1 

—291.9 

258.8 

38.07 

264.1 

—31.1 

265.9 

276.9 

—266.6 

235.3 

48.07 

299.0 

—26.7 

300.2 

301.1 

-238.9 

212.1 

58.07 

328.1 

—22.0 

328.8 

322.6 

—209.0 

187.1 

68.07 

352.4 

-17.2 

352.8 

341.1 

-177.2 

160.3 

78.07 

372.6 

—12.4 

372.8 

356.5 

—143.8 

132.0 

88.07 

389.0 

— 7.8 

389.1 

368.6 

—109.0 

103.0 

98.07 

401.9 

— 3.8 

401.9 

377.4 

— 73.2 

73.6 

108.07 

411.1 

— 0.9 

411.0 

382.6 

— 36.8 

45.7 

118.07 

414.9 

0 

414.9 

384.4 

0 

30.5 

128.07 

410.3 

+- 0.5 

410.3 

382.6 

-i- 36.8 

45.6 

138.07 

400.4 

h- 3.5 

400.4 

377.4 

- 4 - 73.2 

73.4 

148.07 

386.8 

*+- 7.6 

386.8 

368.6 

-4-109.0 

103.0 

158.07 

369.6 

-1-12.3 

369.8 

356.5 

-4-143.8 

132.0 

168.07 

348.6 

-f-17.2 

349.0 

341.1 

-•—177.2 

160.2 

178.07 

323.3 

+ 22.2 

324.5 

322.6 

-1-209.0 

186.8 

188.07 

293.2 

-1-27.0 

294.8 

301.1 

-1-238.9 

212.0 

198.07 

257.0 

-j-31.4 

259.3 

276.9 

-t-266.6 

236.0 

208.07 

213.2 

-h34.9 

216.4 

250.1 

n-291.9 

259.5 

218.07 

158.2 

i 

-h36.7 

162.7 

221.0 

-1-314.5 

284.7 


CKOpOCTH Bhipa^KeHbl B e^HHHye BpeMeHH, paBHOH W CyTOK, H HX CAe 4 yeT pa34CAHTb 
Ha zuk nepe4 bwboaom BAeMeHTOB. SACMeHTbi bw^hcahiotch no (popMyAaM: 


rr - 

V 2 

1 

(/ 

sin “ = y cos E — y \Ja sin E , 
cos 77 = y cos E — x \Ja sin E. 


— xx esin £ = — , 

Va 

= x 2 H~. i/ 2 , e cos E = r V 2 — 1 
= r — v "> M =E — e sin Ey 


( 6 ) 


HHTepecyioiijHe Hac napaMeTpw ocKyAHpyioijgero BAAnnca paBHbi: 

a = 235200 km, j 

e = 0.85980, (7) 

^min — 32975 KM. J 

TaKHM o6pa30M, paKeTa npoAemT Ha paccTOHHne 26 597 km ot noBepxHocTH 3cmah. 

§ 3. BTopoe npn6AH>KeHHe 

Bo BTopoM npnSAHHieHHH yBeAH^HBaeM HanaAbHoe paccTOHHHe paKeTbi ot AyHw, noAa- 
raa A° = 31600 km. KaK noKa3aAO HHTerpHpoBaHne b nepBOM npH6AHHieHHH hhtcpbba zjo 
MOHieT 6wTb 3HannTeAbHo yBeAHneH. IloAaraeM noBTOMy w — 2 naca. 

HanaAbHbie ycAOBHH aah BTOporo npn6AH>KeHHH: 

x° = 416000 km, jc 0 = 0, ) 

y° — 0, y t -0. j (8) 
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r = 100 nacoB HHCAeHHoe HHTerpupoBaHHe 4aeT CAeAyioiijHe pe3yAbTaTbi: 

.x = 169374 km, * = —11920, 

y = 36585 km, y == — 1-134, (9) 

r = 173280 km, 1 = 282670 km. 

BbiMHCAaeM ocKyAHpyioigyio op6wTy 4 ab t — 100 >iacoB. 

a = 215200 km, M = — 23?70, 

e = 0.97598, -= 176?82, (10) 

n = 1?303 (b Mac). 


ripeHe 6 peraH, KaK h b nepBOM npn 6 AH>KeHHH, B03MyiijeHHHMH npw *> 100 MacoB, bmmhc- 
ahm nepwreAbHoe paccTOHHHe komctw: 

''min =5169 KM. 


TaKHM 06pa30M, paKeTa npH CBOeM 4BH2KCHHH o6fl3aTeAbHO KOCHeTC* IlOBepXHOCTH 
3eMAH. 

y caobhh na4eHHH Haxo4HM H3 paBeHCTBa r = /? — 6378 km. 


M— — 0?16, 

V= 11080 M/ceK. 


( 11 ) 


3HaH cpe4HK)io yrAOByio CKopoctb paKeTbi n, AerKo BbmncAHTb, hto paccTOHHHe 
AA/ = 23?54 no HeB 03 MyLgeHHoii TpaeKTopHH, ot MOMeHTa £ 100 40 MOMeHTa na46HHH, paneTa 
npoH4eT 3a BpeMfl M = 18.07 nacoB. TaKHM o6pa3QM, o6ujee BpeMH 4 BH>neHHH ot 
tohkh x° 40 MOMeHTa na 4 eHHH Ha noBepxHOCTb 3eMAH coCTaBAHeT 118.07 nacoB, hah 
4.92 CyTOK. B CHAy CHMMCTpHHHOCTH BTOpOH B e T B H TpaeKTOpHH, OTHOCHT6 AbHO OCH X f 
HaqaAbHbie ycAOBHH abh^kchkh aah noAeTa BOKpyr AyHbi onpeAeAntoTCH CAeAyioiijHMH napa- 
MeTpaMH : 


a = 215200 km, M = - f-0.16, I 
e = 0.97598, 183/18. ) 


HanaAbHan CKopocTb 1^ = 11080 M/ceK. 06ujaH npo 40 A>KHTeAbHocTb noAeTa paKeTbi 
236.14 Maca hah 9.84 cyTOK. HaH6oAbiuee paccTOHHHe paKeTbi ot 3cmah 416000 km. 
HaHMeHbiuee paccTOHHHe paKeTbi ot noBepxHocTH Aynw 29 860 km. 

B pa6oTe 4 aHo TOAbKo cxeMaTiinecKoe peuieHne nocTaBAeHHoii 3a4aHH. 

^aAbHenuiee HCCAe 40 BaHHe 4 oa>kho h4th b Tpex HanpaBAeHHax: 

1. HayneHne ycTOHHH booth nocTpoeHHoit TpaeKTopnn oTHOCHTe AbHO HanaAbHbix ycAOBnft 
4BHHieHHH. 

2. HsyneHHe BAHHHHH OIIIH 60 K npHHHTbIX aCTpOHOMHHeCKHX nOCTOHHHbIX Ha 4BHHieHHe 
paKeTbi. 

3. nepex 04 k peaAbHofi 3a4ane b pe3yAbTaTe 0TKa3a ot C4eAaHHbix b HacTonujeH 
pa6oTe ynpoiijeHHfi. 


§ 4. KoHTpOAbHbie Bbl^HCACHKH 

B saKAioHeHne pa6oTbi 6mao npoBe 4 CHo KOHTpOAbHoe BbiHHCAeHHe Bcero nyTH paKeTbi 
ot CTapTa Ha noBepxHocTH 3 cmah 40 o6paTHoro B03BpaigeHHH Ha 3eMAio. Hcxoahmmh 
4 aHHbiMH nocAy>KHAH SAAHnTHMecKHe BAeMeHTbi (12). B TeneHne nepBbix IS. 07 nacoB noAeTa 
4BH>KeHHe paccMaTpHBaAocb KaK HeB03MyujeHHoe. OcHOBHbie bcahhhhm, xapaKTepH3yioii{He 
B 03 MyujeHHoe 4 BHHieHHe, npHBe 4 eHbi b Ta6AH^. Flo hhcaobhm ^hhhm 3toK Ta6AHip>i AerKO 
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BH4eH acpcpeKT HaiconAeHHfl oiuh6ok b npoyecce hhcachhoto HHTerpHpoBaHHB. Heo6xo4HMO 
oTMeTHTfa TaK>Ke HeTOHHOCTH hcxo4Hmx 4aHHwx (12), KOTopbie noAyneHw B pe3yAbTaTe 
HHCAeHHoro HHTerpHpoBaHHB. OcKyAHpyioiijaH aAAHnTHnecKan op6nTa BM^HCAeHa 4AH 
MOMeHTa f 1()0 : 

a = 214247 km, ) 

e = 0.97524, < 13 > 

r mitl = 5313 KM. ) 

TaKHM oGpaaoM, paKeTa npH cBoeM abh^kchhh no HeB03MyigeHHofi op6HTe kochctch noeepx- 
HOCTH 3eMAH 

KoHTpOAbHbie BWnHCAeHHK BbinOAHeHbl Hay^HblM COTpy 4 HHKOM HHCTHT^Ta M. C. Boa- 
KOBblM. 


§ 5 . OcHOBHMe 9Tanbi 3aBoeBaHHH MencnAaHeTHoro 

ripocTpaHCTBa 

KaKoe npaKTH^ecKoe 3 HaqeHHe HMeeT 3 a 4 aqa, paccMOTpeHHan b HacTOHUjefi pa 6 oTe? 

Mto6m OTBeTHTb Ha 3 TOT BOnpOC, Heo6x04HMO CKaaaTb HeCKOAbKO CAOB 06 OCHOBHbIX 

3Tanax 3aBoeBaHHfl MeninAaHeTHoro npocTpancTBa. Mohiho HaMeTHTb Tpn ochobhhx aTana 
b opraHH 3 auHH Me>KnAaHeTHbix nepeAeTOB: 

I a Tan — noAeTbi HeynpaBAneMbix paKeT; 

II a t a n — noAeTbi ynpaBAJieMbix paKeT-aBTOMaTOB; 

III aTan — noAeTbi naccaniHpcKHX ynpaBAneMbix paKeT. 

4 ah Toro qTo6bi aaDpocHTb b MeninAaneTHoe npocTpaHCTBO paKeTy, AHineHHyK) cob- 
CTBeHHbix 3anacoB ropioqero (h, CAe40BaTeAbHO, HeynpaBAfleMyio), BecoM b HecKOAbKO khao- 
rpaMMOB, Heobxo4HMo nocTpoHTb xpexcTyneHnaTyio paKeTy, cTapTOBbifi Bee KOTopon 6y4eT 
paBeH 16.8 t. Ho yme npn rioAeaHOM Bece TpeTbefi CTyneHK b 100 Kr CTapTOBbifi Bee 
paKeTw y Be AHqHBaeTCH 40 62.4 t (no 4pyroMV BapnanTy 90.9 t). 4 ab co 34 aHHH HCKye- 
cTBenHoro cnyTHHKa c noAe3HbiM rpy 30 M 36 t oGnpift Bee TpexcTyneHqaTOH paKeTbi 40 AHieH 
paBHBTbCH 7000 T, H3 KOTopbix 90 % cocTaBAHeT ropioqee (npoeKT BpayHa). 4 ah cpaBHe- 
hhb yKa>KeM, qTo cTapTOBbin Bee V -2 cocTaBAHeT Bcero 12.9 t. 

TaKHM o6paaoM, bosmoikhoctr coBpeMeHHOH TexHHKH He buxo 4 ht noKa 3a npe4eAbi 
peaAH3a^H I aTana Me>KnAaiieTHbix coo6nieHHH (neynpaBAHCMbie paKeTbi). OcynjecTBAeHHe 
II h III 3TanoB noxpeGyeT, noBH4HMOMy, npHHyHnHaAbHO Hosoro peuieHHH Bonpoca o Ton- 
AHBe paKeTbi. KpoMe Toro, ocynjecTBAeHne III 8 Tana cBH3aHo c p*aom Tpy4Hbix h 4aAeKo 
eige He hchmx BonpocoB GHOAorHqecKoro h Me4HijHHCKoro xapaKTepa (oco6yio CAoniHoeTb 
npe4CTaBAHeT 3anjHTa ot 6 iiOAornqecKoro 46 hctbhh KocMHnecKoro H 3 AyqeHHn); 

KaKHe Hie 3a4aqn MoryT 6biTb pemenw na I aTane c rioMoujbio neynpaBAHeMbix paKeT? 

YKanieM Tpn TaKHe 3 a 4 aqn. 

1 -h 3 a 4 aqa. Co 34 aHne HCKyecTBeinibix cnyTHHKOB 3 eMAH. OpGhtm cnyTHHKOB Moryx 
6biTb BecbMa pa 3 Hoo 6 pa 3 Hbi. 

2 - h 3a4aqa. IToact Ha AyHy Xoth paKeTa ne HeceT c cobofi HHKaKoro noAe3Horo 
rpy3a h He mohict 3aTopM03HTb CBoe na4eHne Ha noBepxHOCTb AyHta, HayqHoe 3 HaqeHHe 
TaKoro nepeAeTa qpesBbiqaHHO bcahko. 

3 -h 3a4aqa. 1 Ioact BOKpyr AyHbi e B 03 BpanjeHHeM Ha 3 eMAio. 4 ah TopMOHieHHH paKeTbi 
b aTMoccpepe 3 eMAH HcnoAb 3 yioTCH napaimoTHbie h nAaHepHwe ycTpoiicTBa. OcyujecTBAeHHe 
3Toro npoeKTa 4acT B03M0>KH0CTb c(poTorpaq)HpoBaTb HeBH4HMoe c 3 eMAH noAyuiapHe 
AyHM. 

Bee Tpn 3a4aqn, npH6AH3HTeAbHO o4HHaKOBOH TexunnecKOH Tpy4HOCTH, 6y4yT, BepoHTHo, 
peuieHbi 04Ha 3a 4 pyroa b TeqeHHe GAHHiaiimiix nHTH- 4 ecHTH AeT. 

04 iiaKo c tohkh 3peHHH HebecHOH MexaHHKH BTopan, h ocoGchho TpeTba, 3a4aqa MHoro 
cAOHiHee, qeM nepBan. Ha paspa6oTKy sthx 4ayx 3a4aq h 4 oahiho 6biTb o6panjeHo BHHMa- 
HHe aCTpOHOMOB, HHTepeeyiOIIJHXCB BOnpOCaMH KOCMOHaBTHKH. 

B cnncKe AHTepaTypbi yi<a3aHbi ocriOBHbie paGoTbi, H34aHHbie Ha pyccKOM H3biKe. 
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BwjuieTeHb HHCTinyra TeopemHecKOH Actpohomhh 

T. VI 1957 JVs 7 (80) 


HoBue aAenieHTbi bocbmb hbaux nAaHeT 

O. H. Eapmeneea 

I1phbo4htch HOBbie SAeMeHTbi MaAbix n.xaneT 247, 344, 535, 680, 747, 794, 1339 n 1415, noAyneHHbie 

b pe3yAbTare yAynmeHun hx op6nT. 

NEW ELEMENTS OF EIGHT MINOR PLANETS, by O. N. Barteneva.— New elements of minor 
planets 247, 344, 536, 680, 747, 794, 1339 and 1415 are given, improved by differential correction from 
some oppositions. Special perturbations from Jupiter or Jupiter and Saturn have been included. 

B HacTOflujefi CTaTbe iiphbo^htch pe3yAbTaTbi yAyqmeHHH op6HT 8 nAaHeT: 247 Eukrate, 
344 Desiderata, 536 Merapi, 680 Genoveva, 747 Winchester, 794 Irenaea, 1339 Desag- 
neauxa h 1415 Malautra, — 4 ah KOTOpbix b HHCTHTyTe TeopeTHqecKOH acTpoHOMHH 6 wao 
B binoAHeHo qHCAeHHoe HHTerpupoBaHHe ypaBHeHHH 4BH>K.eHHH b npHMoyroAbHbix KOop^HHa- 
Tax. HHTerpHpoBaHHe BeAOCb c yqeTOM B 03 MynjeHHfi ot tOnHTepa h CaTypHa (^ah nAaHeT 
536, 747 h 1339) hah TOAbKO ot lOnHTepa (4 ah ocTaAbHwx nHTH nAaHeT). LLIar HHTerpn- 
poBaHHH 6 ma pa 3 AHqeH: 40 4Hen 4ah nAaHeT 536 h 1339 h 20 Anen 4ah ocTaAbHbix. 
yAyqmeHHe sacmchtob npoH3Bc>4HAocb no MeTo 4 y 9 KKepTa — Bpayepa (CaMOHAOBa-flxoHTOBa, 
1944). n P H yAyqmeHHH momchth ocKyAHijHH aah Bcex nAaHeT nepeHeceHbi Ha 6oAee no34HHe 
MOMeHTM. C HcnpaBAeHHbiMH 9AeMeHTaMii qHCAennoe HHTerpnpoBaHHe b npHMoyroAbHwx 
KOop4HHaTax 6 wao noBTopeHo. Ular HHTerpHpoBaHHH aah Bcex nAaHeT coxpaHeH nepBOHa- 
qaAbHbiH. riocAe HHTerpnpoBaHHH BHOBb npoH3Be4eHbi cpaBHeHHH c Ha6AK>4eHHHMH. Pe3yAb- 
TaTw npe4CTaBAeHw b Ta6A. 1 — 9. B 9 thx Ta6A«yax 3 Be 34 oqKaMH OTMeqeHbi Ha6AK)4eHHH, 
yqacTBOBaBiuHe b HcnpaB achhh . 


247 Eukrate 

FUaHeTa 247 Eukrate oTKpbiTa b 1885 r. b , 4iocceAb4op({)e. 

3a HCxo4Hbie aAeMeHTbi npn HHTerpupoBaHHH b 3 htm aAeMeHTw AioTepa (Luther. 9<})eMepH4bi 
MaAbix nAaHeT Ha 1948 ro4, q. 2). YAyqmeHHe 9AeMeHTOB BbinoAHeHo 4Ba>K4bi no 4 onno- 
3 hljhhm 1950 — 1954 rr. 


9 a e m e h t bi 


3noxa H ocKy AHynn 1951 4exa6pb 20.0 bc. Bp. 


M= 351?65353 
b>=: 53.68907 ] 

= 0.33970 > 1950.0 

i= 25.07132 j 


P* = 0.5878291 

Py = 0.5369784 

P, = 0.6050712 


q p= 14.01702 
tji = 781/81120 
a= 2.7411733 


Qx = — 0.8089812 
Qy = 0.3878575 

Qm= 0.4417193 


5 BiojiJieTeHb HTA, JM® 7 (80) 
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Ta6AHija 1 


CpaBHeHHH c Ha 6 j\K> 4 eHHHMH nAaHeTbi 247 Eukrate 


d. 

0 

4aTa 

Ha6AK)AeHHH 

< 4 0 yAymneHHH 

FIocAe 2 -ro 
yAynuieHHH 

MecTo 

0 

e 

% 

7 1 950.0 

0 1950.0 

Aa 

AS 

Aa 

AS 

Ha6AK>AeHHH 

1 

*1 

1950 

Mavi 22.92905 

18 h 26"'31?74 

— 57 o 04'29'.'2 

h-1'“00?49 

— 1'4972 

— 0*27 

— 6:9 

HoraHHec6ypr 

2 

HioAb 31.72961 

17 00 55.79 

-55 36 51.4 

h- 44?91 

- 400.4 

— 0.54 

— 8.1 


3 

ceHTH6ph 13.74659 

17 16 49.26 

—49 28 40.6 

— 

— 

—22.78 

-34.6 

ft 

4 

1951 

aBrycT 31.06568 

1 11 05.17 

-+- 8 49 04.0 



— 0.10 

- 1 - 2.9 

Y KAb 

5 

ceHTH6pb 29.825 

0 40 11.0 

+-13 49 49 

H-4 m 50?8 

-*-85 13 

-+- 0.1 

- 1 - 6 

TapTy 

*6 

oKTa6pb 10.02508 

0 25 24.04 

-*-15 09 42.3 

h-4 44.91 

-+“89 02.0 

-*— 0.61 

- 1 - 6.1 

y KAb 

7 

oKTn6pb 23.87658 

0 06 39.75 

-h16 34 17.9 

— 

— 

— 0.12 

-*-11.7 

t? 

8 

1953 

MapT 7.90420 

11 41 07.02 

-+- 9 53 12.5 

2 04.11 

! —44 46.8 

—15.77 

— 8.2 

Maapwa 

9 

Mapr 9.91700 

11 39 02.3 

9 52 28 

— 

i 

-+- 0.3 

- 9 

TapTy 

no 

MapT 10.85250 

11 37 56.35 

-*- 9 52 01.4 

— 

— 

- 0.28 

— 11.2 

Maapna 

11 

MapT 11.95700 

11 36 39.3 

-h 9 51 23 

— 

— 

H- 0.3 

— 15 

TapTy 

*12 

1954 

anpeAb 8.97466 

15 20 06.54 

—44 07 10.8 

-+-1 06.75 

— 8 49.2 

- 1 - 0.60 

— 5.6 

HoraHHec 6 ypr 


Ha6Aio4eHHH 3 h 8 (MoraHHec6ypr h MaapH^), iiobh^hmomy, omH6oMHbi. 


344 Desiderata 

FlAaHeTa 344 Desiderata OTKphiTa b 1892 r. LLJapAya (Charlois) b Hnyye. 

KapuiTeAT (Kahrstedt) noAynHA cwcTeMy ocKyAnpyioiijHx sacmchtob nAaHeTbi Ha ocho- 

BaHHH Ha6AK)4eHH0 B 6 OIHI03HIJHHX 3a TOAM 1922 1938 C y^eTOM B03MyigeHHif OT K)nH- 

Tepa. OAHano b a» A bHeiimeM B 03 MyrgeHHH He bm t 4 HC ahahcb, h c 1941 r. ny 6 AHKOBaAHCb 
HeB 03 Myi^eHHbie 3 $eMepHAbi nAaHeTbi. BcAeACTBHe aToro pa 3 HOCTH HaOAioAeHuft c bm^m- 
CAeHHHMH, nocTeneHHO yBeAH^HBancb, aoiuah b 1950 r. ao Aa = — ll m 6. FIoaTOMy pemeHo 
6nao c.AeAaTb yAy^meHHe opOnTbi nAaHeTbi c yneTofa B 03 MyujeHHS, npHHHB 3a HexoAHwe 

9 AeMeHTM KapuiTeATa c ocKyAHijHeft 1941 (Kahrstedt. Kleine Planeten, 1941). C>Ka3aAocb, 

HTO OAHOrO TOAbKO yneTa B03MyigeHHfi 6 hAO AOCTaTOHHO, nToOhl yMeHbUIHTb pa3HOCTH 

b 1950 r. ao Aa — — 1 — lf“5. B pe3yAbTaTe yAynmeHHH ncuyneHa npHBeAeHHan HH>Ke cncTeMa 

OCKyAHpyjOUJHX SAeMeHTOB . 


SACMeHTbl 


3noxa H OCKyAHIJHH 1946 HIOHb 29.0 BC. Bp. 


24?32601 
< 0 =: 235.20508 ) 

Q 48.58807 l 1950.0 
/= 18.51077 ] 


P x = -4-0.2065543 
P y = — 0.7614637 
P, = — 0.6144172 


9 = 18.10810 

pi = 847740868 
a = 2.5978200 


Q x = 0.9490215 

Q y = 0.3087325 

Q e = -0.0635792 
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Ta6AHija 2 


CpaBHeHHH c Ha6AK)AeHHHMH nAaHeTbi 344 Desiderata 


nop. 


Ha6AK)4eHHH 

Ao yAVHineHHn 

llocAe 



<4aTa 





yAynmetiHH 

MecTo 

Ha6.\K>4eHHH 

e 

* 

a 1950.0 

^1950.0 

Aa 

aB 

Aa 

AS 


1938 








1 

Hon6pb 7.94 

2 h 55“2 

-*-14°55' 

-+- 0“2 

0' 

o m o 

3' 

Typny 

2 

Hoa6pb 16.89 

2 44.9 

-»-15 02 

0.0 

-1 

0.0 

—3 


1941 







n 

*3 

anpeAb 19.89 

12 03.9 

-+-20 47 

■+~ 0.4 

— 3 

0.0 

o 


4 

anpeAb 21.95 

12 02.0 

-h20 35 

— 


-0.1 

—1 

f? 

| 


1942 







*5 

HonSpb 8.71 

1 42.6 

+ 1 34 

-+- 0.1 

-t-4 

0.0 

0 

K«Ta6 


1946 







*6 

oKTnSpb 28.90882 

1950 

0 h 20 m 01?09 

— 16 c 59'53'.'4 

-»-24?93 

h-5'57'.'5 

0.0 

0 

CaH-CDep- 

HaH40 

*7 

8 

ceHT«6pb 5 .’83908 
ceHTH6pt> 7.83916 

22 16 22.94 
22 14 30.03 

—48 04 44.9 
-47 4406.1 

h- l m 29?28 
*+■ 1 26.94 

-»-8 12.9 
-+-7 59.5 

0.2 

0.2 

i 

H-1 

1 

HoraHHec6ypr 


536 Merapi 

riAaHeTa 536 Merapi OTKpbixa b 1904 r. IleTepcoM (Peters) b BainHHrxoHe 
JosAHee H. FI. UyKepBaHHK yAynuiHA ee op 6 nTy no 4 onnosmiHHM 1922—1998 „ 
c yneroM BosMyujeHna ox lOnHxepa. Oh *e bhhhcaha BosMyrneHnn nAaHexbi h 
9$eMepH4w 40 1942 r. HncAeHHoe HHTerpnpoBaHHe b npnMoyroAbHbix KOop 4 HHaTax nene* 
yAynuieHHeM n poH3Be 4e H o no aAewenxaM fl. n. UynepaannKa (UynepBannK Kleine Pl ane 
ten, 1942). yAynineHne 3 Ae M eHTOB BbinoAHeHO 4 b<uk 4 n no 4 onno 3 n H HHM 1939—1951 ^ 


SAeiueHTbi 


1. 9noxa H ocKyAHHHH 1949 MapT 25.0 bc. Bp 


M = 195892619 
<o = 297.83480 | 

Q = 60.28860 ' 1950.0 
/= 19.38659 j 
9 = 4.68394 
P = 541'.'37537 
a = 3.5021816 


Px = 0.9559158 

Py = 0.1095472 
Pm = —0.2724408 
Qx= 0.0557411 
Qy = 0.8432388 

Qr= 0.5346413 


2. Snoxa H OCKyAHLJHH 1957 HIOHh 11.0 BC. Bp 


M= 291870279 
<o = 294.02932 1 
Q= 60.10121 i 1950.0 
/= 19.39180 j 


Px= 0.9498399 
Py = 0.0505336 
Pm = —0.3086266 


9= 5.14884 

P = 542'.'25709 
a = 3.4983847 


Qx = 0.1222887 
Q y = 0.8482685 
Qm = 0.5152533 


5* 
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TaoAHya 3 


CpaBHeHHH c Ha 6 AK> 4 eHHHMH n.\aHeTbi 536 Merapi 


nop. 


Ha 6 AioAeHHH 

Ao yAynmeHHB 

lloCAe 2-ro 
yAyMineHHH 

MecTo 

Ns no 

^aTa 

a 1950.0 

^1950.0 

da 

do 

da 

dS 

Ha 6 AH> 4 eHHH 

*1 

1939 

HOHOpb 6.93 

3 1 13P4 

+- 11°19' 

— 41 u 9 

—53' 

— 0! n 2 

— 2 ' 

y KAb 

2 

1940 

4 eKa 6 pb 28.83 

8 08.4 

-»-41 01 

— 7.4 

+- 3 

— 0.2 

-+ 1 

TypKy 

3 

1941 

BHBapb 1.88 

8 05.0 

■+41 26 

- 7.5 

+- 2 

- 0.3 

0 


*4 

HHBapb 27.90111 

7 h 40 n, 43?90 

-1-43° 13' 5092 

— 7 m 37?05 

- 3' 5 5 90 

-16?00 

-+3192 

Aajkhp 

5 

| HHBapb 29.80946 

7 38 23.38 

{+-43 18 03.9 

- 8 13.54 

— 3 12.5 

-54.07 

- 1'4796 

Biopy 6 ypr 

*6 

1949 

MapT 23.56708 

13 h 36“6 

+— 10°28' 

- 7™8 

+-91' 

i +- 0 ? 1 ! 

— r 

CHMeH3 

7 

MapT 28.04 

13 33.4 

+ 10 44 

— 8 . 1 

+-93 

1 - 0.1 

+-1 

TypKy 

8 

anpeAb 25.91 

13 12.3 

+-11 24 

— 8 . 1 

+ 90 

0.0 

-+1 

n 

9 

1951 

| aBrycT 23.87176 

22 h 06 m 26?68 

— 40°57'25'.'0 

— 21 m 30?57 

— 1°26'5094 

-+24? 12 

+- 292 

HoraHHec6ypr 

no 

| ceHTn6pb 5.89549 

21 55 39.79 

—41 14 09.1 

-21 18.14 

-1 1615.0 

| +- 24.01 

+- 7.0 

n 


Ha 6 AK> 4 eHHe 5 (Biopn 6 ypr) oiiih6ohho. 


680 Genoveva 

FlAaHeTa 680 Genoveva OTKpbiTa KoncpOM (Kopff) b re0AeAb6epre b 1909 r. 

BAaroAapn cBoeMy 6oAbiuoMy aiccyeHTpHCHTeTy (<p = 17°) nAaHeTa Mo>KeT b acpeAHH 
e6AH>KaTbCH c tOnHTepoM, a noTOMy ee B03MyiyeHHH AOBOAbHO BeAHKH. KapuiTe^T (Kanr- 
stedt) BbiHHCAHA B 03 MyigeHHH nAaHeTbi 3 a 1909 — 1932 rr. h yAy^uiHA ee op6nTy no 6 onno- 
3HiiHHM 3a Te 2Ke ro4bi. B AaAbHeitineM B03MytgeHHH He BWHHCAHAHCb, H c 1937 r. nAaHeTa 
6oAbine He Ha6AK)4aAacb. Annib b 1950 r. b Hiiyye y4aA0Cb HaHTH nAaHeTy, npnqeM no- 
npaBKa acpeMepnAW cocTaBAHAa Aa = +-12 m . B 1954 r. BpyBep (Bruwer) b MoraHHec- 
6ypre otkpma HOByio nAaHeTy 1954 HC. n. My3eH (Musen) bm^hcaha 4ah Hee op6nTy no 
TpeM Ha6AK)4eHHHM. Ha ocHOBaHHH cxo4CTBa aAeMeHTOB Knnnec (Kippes) y CTaHOBHA tohi- 
4ecTBo nAaHeTbi 1954 HC h 680 Genoveva. TaKHM o 6 pa 30 M, H 3 hobmx Ha6Ai04eHHS nAa- 
HeTbi naM H3BecTHbi TOAbKo nHTb TOHHbix Ha6AK>4eHHS , noAyqeHHbix B Hnyye B 1950 r., 
4Ba npn6AH>KeHHbix Ha6AK)4eHHH 1953 r. (Hwyya h TypKy) h ceMb tohhwx Ha6Aio4eHHM 
b HoraHHec6ypre 1954 r. (04H0 npn6AH^KeHHoe KnoTo-KBacaH). 

B ocHOBy qncAeHHoro HHTerpnpoBaHHH noAo>KeHbi aAeMeHTbi nAaHeTbi 1954 HC, onpe- 
4 eAeHHbie MyaeHOM (MPC 1098). npoH3Be4eHo yAyqmeHHe TOAbKo aAeMeHTOB ^ h M no 
To i iHbiM Ha6Aio4eHH5iM b 4syx Onn03HIJHHX 1950 H 1954 rr. 


SAeMeHTbi 


9noxa h ocKyAHyHH 1954 anpeAb 29.0 bc. Bp. 


Af — 328906182 
(o = 240.57768 j 

40.14965 J 1950.0 
1 = 17.83107 J 


P x = 0.1591571 

p y — — 0.7659410 
P z = -0.6228992 


9 = 17.24537 
pi = 640928429 
a — 3.1315242 


Q x = 0.9673087 
Qy= 0.2471665 
Q z = —0.0567683 
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Ta6AHija 4 

CpaBHeHHH c Ha6AK>AeHHaMH nAaHeTbi 680 Genoveva 


o. 

o 

s 

4ara 

Ha6AK>4eHHH 

4o yAymiieHHfl 

IlocAe 

yAymneHHH 

MecTo 

o 

G 

% 

a 1950.0 

0 1950.0 

Aa 

AS 

Aa 


Ha6AIOAeHHH 


1950 

HOtf6pb 12.99259 

3 h 18 ra 41?51 

-i-23 o 58'04. 8 



+-1?70 

+-36'.'7 

Hnyya 

*2 

Hoa6pb 15.91791 

3 15 52.10 

-i-23 5717.7 

H-l ra 18!81 

H-ir4i/9 

-4-1.41 

- 1 - 35.8 

3 

Hoa6pb 30.90052 

3 02 13.55 

-i-23 46 56.9 

— 

— 

+-0.83 

-+-38.2 

n 

4 

4ena6pb 1.85806 

3 01 26.19 

+-23 46 02.9 

+1 16.94 

-nil 50.4 

-1-0.82 

+-38.2 


5 

4 eica 6 ph 11.83263 

2 54 04.53 

-i-23 36 24.8 

— 

— 

-1-0.41 

+-36.9 

u 

6 

1953 

MapT 10.90 

9 h 58“9 

-*-36°25' 

+-0P7 

— 2' 

+-0P2 

+- V 

97 

7 

MapT 14.80 

9 55.6 

-i-36 21 

+-0.5 

— 2 

0.0 

+- 1 

Typny 

8 

1954 

anpeAb 8.95104 

15 h 13 m 26?16 

-17 o 00'05'.'8 



+-0*27 

+-25.9 

MoraHHec6ypr 

*9 

anpeAb 28.88507 

14 56 52.76 

-18 41 19.5 

+-0?64 

-i-3:4 

—0.28 

+- 5.8 

n 

10 

anpeAb 28.60413 

14 57 09 

— 18°40:i 

— 

— 

—I s 

- 0.'9 

KnoTo-KBacaH 

11 

anpeAb 30.88031 

14 54 46.80 

— 18 o 50'42'.'0 

— 

— 

— 0?61 

+- i:2 

HoraHHec6ypr 

12 

Man 23.83021 

14 29 56.64 

— 20 28 14.3 

— 

— 

-1.69 

—17.4 

ft 

13 

Man 28.78194 

14 25 18.59 

-20 47 30.1 

— 

— 

—2.01 

—21.7 

n 

14 

HK>Hb 2,78056 

14 21 11.97 

—21 06 57.9 

— 

— 

-2.37 

—27.0 


15 

HjoHb 6.88507 

14 18 19.78 

—21 23 11.2 

—0.10 

-25.0 

—2.52 

—30.1 



747 Winchester 


llAaHeTa 747 Winchester OTKpwTa b 1913 r. MeTKocpow (Metcalf) b BHHnecTepe. 

3a Hcxo 4 Hbie 3AeMeHTbi npH HHTerpHpoBaHHH b3htw aAeMeHTbi Hhmhho (Cimino. 9<{)e- 
MepH4w MaAbix nAaHeT Ha 1948 r., n. 2). YAyHiueHMe SAeMeHTOB npoAeAaHO no 4 onn03H- 
yHHM 1949 — 1954 rr. 


9AeMeHTbi 


8 uoxa h GCnyAHynH 1951 4eKa6pb 20.0 bc. Bp. 


M~ 254?24288 
o> = 274.64018 ) 

Q= 130.76176 l 1950.0 
i= 18.15130 j 


P* = +- 0.6645606 
p y ~ -*-0.7470948 
P* = — 0.0144439 


9 = 20.20214 
pi = 685756874 
o = 2.9920602 


Q x = —0.7090006 
Qy = +-0. 6365431 
Q z = +-0. 3035309 


497 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


T a 6 a h y a 5 

CpaBHeHHH c Ha 6 AK) 4 eHHHMH nAaHeTM 747 Winchester 


G, 

O 

K 

/JaTa 

Ha6AiOAeHHH 

Ao yAyMineHHfl 

FIocAe 

yAynuieHHK 

MecTO 

O 

C 

2 

a 1950.0 

S 1950.0 

Aa 

ab 

Aa 

' AB 

Ha6AIOAeHHH 

1 

1949 

HHBapb 24.95266 

9 i 48 m 05?51 

-h16 c 29'5976 

h-42?90 

-1-50.0 

— 0?40 

h-2878 

HKyya 

2 

HHBapb 31.89072 

9 42 29.40 

-h!7 47 46.8 

-1-43.51 

-#-20.0 

- 0.61 

2.9 


*3 

(peBpaAb 17.89488 

9 27 50.37 

-h20 46 13.5 

~ 


- 9.51 

-Hi 1.4 

y K Ab 

4 

1951 

anpeAfa 29.98292 

16 h 45“5 

— 0°18' 

-i- 0! n 2 

~ r 

0^0 

0' 

CnMe H3 

*5 

moHb 4.66185 

16 h 20 m 43:73 

•+- 0°55'li:'3 

-h 14 s 62 

- 1'0976 

-»- 4?72 

-2278 

HaHKHH 

6 

1952 

HIOAb 21.61603 

20 12 36 

— 14°53.'3 



-+- I s 

— 0.8 

KnoTo-KBacaH 

7 

aBrycT 17.01743 

19 50 24.04 

— 18°33 2977 

-+47.19 

— 1 56.9 

— 0?33 

— 2.8 

Aa-FUaTa 

*8 

aBrycT 17.03890 

19 50 23.09 

• — 18 33 40.7 

-#-43.53 

— 2 06.1 

— 0.33 

-h 2.6 

n 

*9 

1954 

HHBapb 20.98929 

8 06 35.64 

-i-14 3211.2 

l ra 30U7 

-+- 3 07.9 

-i- 0.06 

-h 0.5 

BapceAOHa 

10 

(peBpaAb 3.82153 

7 54 44.27 

h-17 12 20.6 

-h 1 27.17 

-»- 2 59.7 

- 0.04 

-H 1.8 

MaApHA 

11 

tpeBpaAb 9.000 

7 51 05.2 

-»-18 07 47 

— 

1 ~ i 

| 0.0 

-H 6" 

TapTy 

12 

1955 

anpeAb 18.94483 

13 11 59.19 

-i-16 1214.4 


| i 

-#-13.17 

—5573 

Ykab 

13 

anpeAb 19.90227 

13 11 18.36 

-#-16 15 31.3 


— 

-#-13.48 

—46.7 


14 

Mail 1.350 

13 h 03!"7 

-#-16°41' 

i 

1 

i 

| 

0.0 

. 

— r 

Ahhk 

j 


794 Irenaea 

IlAaHeTa 794 Irenaea oTKpwTa b 1914 r. riaAH 3 a (Palisa) b BeHe. 

3a HcxoAHbie aAeMeHTbi npn yAynmeHHH opSnTbi npHHHTbi aAeivieHTbi UlTeTTAepa (Stett- 
ler. 9$eMepH4bi MaAwx nAaHeT Ha 1948 r., n. 2). Bbiao C 4eAaHo npe^eapHTeAbHoe yAyn- 
uieHHe op6HTbi no 4ByM onno3ngHHM 1952 — 1953 rr., KOTopbie 4aAH B03M0>KH0CTb cocTa- 
BHTb neTbipe ycAOBHux ypaBHeHHH 4 ah onpe 4 eAeHHH neTbipex He«3BecTHbix nonpaBOK 
aAeMeHTOB S<o, b a / a h ?Se). BTopoe HcnpaBAeHHe opOnTw np 0 H 3 B 04 HA 0 Cb no TpeM onno- 

3HynBM 1948 — 1953 rr., ncnpaBAHAHCb Bee uiecTb SAeMeHTOB. 


SAeMenTbi 


9 noxa h ocnyAHyHH 1951 4 ena 6 pb 20.0 bc. Bp. 


M= 

(i) — 

300944156 
123.62942 ] 

1 P* = 

0.3135308 


164.58812 

1 1950.0 Py = 

—0.8983723 

/ = 

5.18379 ] 

| P.= 

-0.3076134 

9 — 

16.52988 

Qx = 

0.9492745 


638'.'35691 

<?« = 

0.3047203 

a — 

3.1378246 Q,= 

0.0776123 
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T a 6 a h y a 6 


CpaBHeHHH c Ha6Aio4eHHHMH nAaHeTbi 794 Irenaea 


nop. 


Ha6AiOAeHHH 

4o yAynmeHHH 

IlocAe 

yAynuieHMA 

Me cto 

o 

s 

£ 

J[aTa 

ry 

a 1950.0 

6 1950.0 

| 

Aa 

AS 

Aa 

A8 

Ha6AK>4CHHH 



*1 

1948 

HOH6pb 27.94801 

3 h 43™07®09 

■+-12°39 39/3 

_ 



4-1*92 

4-10/9 

y KAb 

2 

1952 

anpeAb 19.94320 

15 h 26™8 

— 11°29' 

-+-7!“6 

—31' 

4-0“8 

— 2' 

ChMCH3 

*3 

anpeAb 25.08170 

15 h 23 m 04?13 

— 11°01'44'.'4 

-H6 m 59?64 

— 29°53'.'7 

-i— If 86 

0.0 

y KAb 

*4 

1953 

0KTH6pb 14.20068 

1 11 18.1 

-+- 2 46 42.6 

! —4 51.62 ! 

—23 39.5 

: -r-2.85 

! 4-13.8 

Ahhk 

5 

OKTn6pb 14.24859 

1 11 15.72 

2 46 25.4 

1 -4 51.71 j 

—23 30.4 

4-2.74 

j -h13.6 

n 

6 

oKTHfipb 31.14721 

0 59 33.34 

1 21 20.4 

— 

— 

-h2.46 

-t-31.6 

„ 

7 

0KTfl6pb 31.19235 

0 59 31.68 

-+- 1 2108.8 

; - 

— 

-1-2.45 

-1-30.9 

» 

8 

Hon6pb 5.09656 

0 56 50.81 

1 + 1 0311.9 

! — 

— 

-f-1.86 

! -t-28.5 


9 

HOH6pb 5.15004 

0 56 49.14 

!•+- 1 03 01.8 

! — 

— 

4-1.81 

' -1-29.0 

n 


1339 Desagneauxa 

B 1951 r. H. Cp. BoeBa npon3BeAa yAynniemie op6htm nAaHeTbi 1339 Desagneauxa no 
4 onno 3 HijHHM 1946 — 1951 rr. (BoeBa. 9$eMepn4bi MaAbix nAaHeT Ha 1953 r.). 

FlocAe yAynineHHH npe4CTaBAeHne Ha6Ai04eHHH 3a bth ro4*>i oKa3aAocb y 40 BAeTBopH- 
TeAbHbiM. C>4HaKO nAaHeTa nepecTaAa Ha6AK>4aTbCH. 9 to o6cToaTeAbCTBo 3acTaBHAO npo- 
H3BecTH cpaBHeHHe c Ha6AK)4eHHHMH 3a 6oAee paHHne ro4bi, npc>40A>KHB nncAeHHoe 

HHTerpHpoBaHne ypaBHeHHS 4 BH 2 KeHHH c SAeMeHTaMH H. Cp. Bocboh 40 1934 r. Hcbh 3 kh 

oKa 3 aAHCb oneHb GoAbiiiHMH. BnocAe4CTBHH 6bi ao o6Hapy>KeHO, hto b yAynmeHHH BoeBoS 

ynacTBOBaAo 04 HO He npHHa4Ae>nai ; gee nAaHeTe Ha6Aic>4eHHe (1951 r. HHBapb 9.96233, YKAb). 

^ah yAynineHHH op6nTbi 6 wao perneHo BHOBb npoBecTH nncAeHHoe HHTerpHpoBaHne ypaB- 
HeHHH 4BH>KeHHH c yneTOM B03MyigeHHH ot JOnHTepa h CaTypHa, HannHan c 1934 r. no 1938 r., 
b 3 hb 3a Hcxo4Hbie SAeMeHTbi Bone (Boyer. 9({)eMepH4w MaAbix nAaHeT Ha 1948 r., n. 2). 
yAynineHHe bacmchtob npo 4 eAaHo no 4 onno3nyHHM 1934 — 1938 rr. C hobmmh 9Ae- 
MeHTaMH BHOBb npoBe4eHO HHTerpHpoBaHHe 40 1951 r. h oOHapynieHO, hto 4Ba Ha6AK>4eHHH 
hoboh nAaHeTbi, oTKpbiToil b Ykac h noAyHHBinei! npe4BapHTeAbHoe o6o3HaneHHe 1951 AF, 
B 4eHCTBHTeAbH0CTH npHHa4AetfiaT nAaHeTe 1339. 9 th HaOAK)4eHHH 6bIAH HCn0Ab30BaHbI 
iipn BTopHHHOM yAynmeHHH, KOTopoe 6 mao npOH3Be4eHo no 5 onno3HijHHM 1942 1951 rr. 

HaOAK)4eHHH 1938 h 1941 rr. bo btopom yAynmeHHH He ynacTBOBaAH h hbahiotch koh- 

TpOAbHblMH. 


9AeMeHTbI 


Bnoxa H OCKyAHIJHH 1946 HFOHb 29.0 BC. Bp. 


M= 61232576 
co = 160.70631 ] 

1 P,= 

-0.0474516 

Q =291.81210 

' 1950.0 P y = 

0.8954276 

i= 8.67738 1 

J 

1 p _ 

1 — 

0.4426714 

9= 2.83300 

Qx — 

-0.9890041 

pc = 675/49012 

Q» = 

0.0200276 

a ■— 3.0217482 Q, — 

—0.1465264 
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Ta6AHija 7 

CpaBHeHHH c Ha 6 AK), 4 eHHHMH nAaHeTbi 1339 Desagneauxa 


si 

o 

a 

y4&Ta 

Ha6AK)4eHHH 

4o yAynmeHHH 

FIocAe 1-ro 
yAyHiueHHH 

MecTo 

c 

t 

a 1950.0 

S' 

1950.0 

Aa 

AS 

Aa 

AS 

Ha6AH)AeHHH 

n 

2 

1934 

4eKa6pb 16.94470 
4ena6pb 26.00634 

5 h 29 m 56n7 

5 21 14.20 

~»-29°35 , 28'4 
-4-29 02 24.6 

-4-1 m 4 If 99 
-Hi 41.74 

— 7'57'.'3 

— 7 58.3 

—2310 
— 22.83 

-t-1'07.2 
-4-1 00.3 

Aajkhp 

*3 

4 

1936 

x^apT 14.99985 

MapT 22.02369 

11 25 13.89 
11 19 39.33 

— 8 52 20.4 

— 8 23 03.5 

— 46*66 

— 46.12 

- 4 - 611.2 
-4- 611.8 

— 13.43 
— 13.39 

- 53 5 

— 54.7 

n 

5 

*6 

1937 

HioHb 3.93465 

HIOHb 11.96530 

le^PS 

16 b 46"00?80 

— 30°23' 

— 29 o 56'206 

-4-4“8 

-»-4 m 46?76 

-H 4' 

-I- 2'49'.'3 

-4- 0^4 

-4-20*80 

— 1' 

-1'05'.'3 

MoraHHec6ypr 

AA4KHp 

7 

8 
*9 

1938 

HK)Ab 28.00938 

aBrycT 4.01361 

aBrycT 24.92178 

22 19 50.02 
22 15 27.58 
21 59 24.94 

— 3 00 47.2 

— 3 02 38.6 

— 3 38 14.0 

-h5 02.75 
-4-5 11.13 ; 
-4-5 23.45 ! 

-t-40 25.3 
-h41 04.7 
-4-41 35.0 

— 2.05 

— 2.28 

+-1 18.9 
h -1 18.7 

T efi4eAb6epr 

» 

Y KAb 

10 

1941 

(peBpaAb 22.83000 

i 

10 h 02!“0 

-4- 2°59' 

— 5.0 

-4-37' 

— l ra 0 

-4-6' 

CHMeH3 


T a 6 a h y a 8 


CpaBHeHHH c Ha 6 Aio 4 eHHHMH nAaneTbi 1339 Desagneauxa 


a 

o 

e 

4aTa 

Ha6AK)ACHHH 

IlocAe 1-ro yAymue- 

HHH 

rioCAe 2-ro yAyH- 
iueHHH 

MecTo 

o 

a 

% 

* 1950.0 

^1950.0 

Aa 

A5 

Aa 

AS 

Ha6Aio- 

4eHHH 

8 

1938 

aBrycT 4.01361 

22 h 15 n, 27f58 

— 3°02'38'.'6 

— 2f05 

-h 118.9 

1?21 

-h5'.'2 

r eHAeAb- 
6epr 

9 

aBrycT 24.92178 

21 59 24.94 

— 3 38 14.0 

— 2.28 

-4- 1 18.7 

-4- 1.30 

-h2.3 

y K Ab 

10 

1941 

(peBpaAb 22.83000 

lOK^O 

-4- 2°59' 

- 1“0 

H 6' 

-4- 0“1 

0' 

Chmch3 

*11 

1942 

Maw 23.95068 

15 h 15 m 17?19 

— 28°55'33'.'2 

-36?21 

— T3 

-»- 0!70 

- 5.1 

Aajkhp 

12 

HioHb 22.89523 

14 57 32.37 

—26 19 01.8 

-32.27 

4-6.9 

-i- 0.66 

— 5.2 

99 

*13 

1946 

HHBapb 31.95026 

8 37 15.89 

h-14 28 20.6 

— 2 m 0313 

-h11'24:5 

- 0.33 

- 4 - 8.2 


14 

cpeBpaAb 5.87565 

8 32 51.13 

-4-14 32 25.7 

— 2 02.77 

-nil 10.1 

— 0.33 

-4- 8.6 

n 

*15 

1947 

anpeAb 21.99148 

13 58 00.95 

-25 21 59.8 

- 1 29.13 

i 4 12.9 

— 0.35 

- 2.5 


16 

anpeAb 24.94967 

13 55 33.77 

—25 08 42.0 

— 1 29.02 

-4- 4 21.8 

— 0.38 

- 0.9 

19 

*17 

1949 

0KTn6pb 16.89692 

0 13 09.21 

-h15 20 50.7 

— 1 54.99 

—11 34.2 

— 0.88 

— 3.6 


18 

oKTa6pb 19.88352 

0 11 07.72 

-4-15 04 07.1 

— 1 53.73 

—1134.9 

— 0.76 

— 4.8 


*19 

1951 

HHBapb 9.88722 

6 59 04.75 

-4-24 13 52.8 

- 3 13.03 

h-11 12.7 

— 2.01 

-+-11.2 

y KAb 

20 

HHBapb 12.95778 

6 56 08.36 

-4-24 08 50.0 

— 3 12.98 

-h10 46.7 

- 2.49 

-4- 2.2 


21 

HHBapb 9.96233 

7 22 33.87 j 

-4-22 45 42.4 

-4-20 18.93 

— 1°16'46':9 

-i-23 m 31f54 

— l°2T52:i 

ii 


Ha6AK>4eHHe 21 (YnAb) He npn Ha/(A e^KHT riAaHeTe 1339. 
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1415 Malautra 

B 1954 r. ony6AHKOBaHw HOBwe BAeMeHTbi nAaHeTw 1415 Malautra, BWHHCAeHHwe no 
TpeM Ha6AiOAeHHHM, 1949 Aena6pb — 1950 HHBapb (M. P. Pretre. Annales de PObservatoire 
Astronomique de Toulouse, 1954). 

B HHCTHTyTe TeopeTHqecKoft acTpoHOMHH npoBe^Ho HHCAeHHoe HHTerpHpOBaHHe b npn- 
MoyroAbHwx KoopAHHaTax no aAeivieHTaM IlpeTepa c yqeTOM B03MyujeHnft ot lOnuTepa 3a 

nepnoA BpeMeHH 1947 — 1954 rr. 

YAyquieHHe sacmchtob nAaHeTbi npoH3BeAeHo no Ha6AioAeHHHM b 4 onno3HijHHx 3 a 
9 tot 5Ke nepHOA BpeMeHH. 

HHHie npHBOAHTCH ABe CHCTeMbI OCKyAHpyiOIIJHX 9AeMeHTOB : 


9noxa h ock yAHymi 1949 4 ena 6 pb 23.0 bc. Bp. 
266929445 

<*> = 238.60076 J P x = —0.8821701 

R = 329.39904 [ 1950.0 p g = —0.4091698 

/= 3.43175 j P z = — 0.2331438 


<p= 4.98633 

jj. = 1069. 90346 
« = 2.2238629 


Qx = 0.4699441 

Q v = —0.7969038 
Q, = —0.3976008 


9nOXa H OCKyAH^MH 1957 HIOHb 11.0 BC. Bp. 


356904205 


<o — 239.35616 j 

1 P x = —0.8770888 

R = 329.25669 

• 1950.0 p y — —0.4176717 

i=m 3.42741 J 

Pz = —0.2372032 

^ = 4.98027 

Qx = 0.4793548 

jj. = 1069:78637 

Q y = —0.7925524 

n = 2.2240256 

Qz = —0.3769344 


T a 6 a h y a 9 

CpaBHe hhh c Ha 6 AK> 4 eHHHMH nAaHeTbi 1415 Malautra 


D. 

O 


^aTa 

Ha6AK)4eHH« 

<4° yAyumeHHH 

| flocAe 

yAymneHHH 

MeCTO 

O 





1 

I ‘ 

| 

Ha6AIO- 

e 

2 



a 1950.0 

1 ^1950.C 

Aa 

j AS 

i Aa 

i 

Ao 

46HHH 

1 

*2 

wapT 

| MapT 

1947 

20.91657 

21.91042 

10 L 38"T1?08 
10 37 20.65 

+ 6°20'5178 
i 6 24 01.7 

i 

— 43?26 
-43.45 

f 

; + 6'1379 

H 615.6 

—077 

—0.73 

! 

i - »-3 
- 8.0 

i 

l A.XTKHp 

*3 

4 

5 

1948 

ceHTa6pb 7.27984 
ceHT»6pb 8.29984 
oKT«6pb 3.81986 

22 h 42“02 

22 41.01 

22 21.3 

— 6 52.'0 

— 6 56.8 

— 8 C 21' 

- 1P18 

- 1. 14 

— 9.'9 
— 10.1 

+0“02 
+0. 04 

t-0. 2 

o:o 

— 0.4 
i + 2 ' 

| 

| 

OxarcTatpcp 

» 

CnMeHii 

6 

1949 

4 c Kcifipb 23.08205 

7 h 49 ra 42?53 ! 

h25°15'5673 

— 0*07 

1 

+ 0.2 

— 0?53 

+ 976 

y KAb 

*7 

8 

1950 

HHBapb 13.92565 
HHBapb 27.88979 

7 25 09.09 

7 08 59.42 

+25 51 40.0 
+25 53 54.9 

1 — 0.01 
- 0.04 

l 

+ 0.1 
+ 0.1 

-0.68 

-0.55 

+ 5.1 | 

+ 4.1 

Aajkhp 

» 

*9 

10, 

Mai'i 

Mrl'l 

1954 

4.88889 

31.55664 

15 40 01.74 
15 12 48.45 

—26 19 36.3 
—24 46 28.0 

: + 5 ni 18!19 
! + 5 04.30 

— 14'4976 
-18 41.1 

+0.71 

+1.02 

—207 

—19.9 

HoraHHecGypr 

Ch^hch 
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OriEMATKH 


Cmpa- 

Huua 

j Cmovi6ey, cmpoKa 

j HanenamciHo 

rfoAMHO 6bWlb 

498 

Ta6A. S, cTOAGejj 
CTpoKa 2 caepxy 

2 

*2 

M 

Ta6A. 5, CTOA6eg l t 
CTpoKa 3 caepxy 

*3 

! 

3 

n 

Ta6A. 5, CTOA6eg 8, 
CTpoKa 7 caepxy 

— 2.8 

-+-2 .8 


BioAAeTeHi. HTA, .Nk 7(80) 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


5p. 90 k. 


I 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


AKAflEMHfl HAYK C01O3A COBETCKHX COHHAJ1MCTHHECKHX 

PEcnyBjiMK 


BfO/IJIETEHb HHCTH'ryTA 
TEOPETMMECKOPl ACTPOHOMHH 

Tom VI, 8 (81) 



M3';UrE. ! lbCTB'd akaaemhh havk cccp 
.MOCKBA 1957 JlEHHHl'PAA 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


,InpeKTop HncTHTyra reoperw^ecKoS Actpoiiomhu 4jr.-Kopp. AH CGCP M, (p. Cyffffomun 
OTBeTCTBeHHUH peaaKrop npocp. F. A. Weffomapes 


t 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


i-H Tf4nO!'PA<PHfl 

H3UArEr,hCYBA AKAUEMHH HA1/K CCCP 
JJenUHSpad, 34 , B. 0 9 -h auhua, 12 


KOHTPOJfEP M 1 

[Jpu odnapyoKeHiiu nedocraTKoe a KHU.ee 
npocuM 8O30paruTb KHuey eMecre c jtum 
npAbiKOM Sam o6Mena 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 




Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


EtojijieTeHb MHCTHTyia TeopeTHHecKow Actpohomhh 

T. VI 1957 No 8 (81) 


IloTe HgHaA 3eMHOrO npHTHHSeHHH 

H. 4 - /Kohioaobuh 

4at*TCH pa^AOjKeHHe iioTeHuna-\a aeMHoro npHTHjKeH hh c TouHocTbto 40 bcahhmh iiop« 4 Ka KBa 4 paTa c*aTHH. 
4eAaeTCH noiibiTKa onpe 4 eAHTb HHCAOBbie KoatpfpHUHeHTbi 9Toro pa3Aoa<eHHH, HCnoAbsyn paHee HaiUeHHbie aBTo- 
poM (fKoHi’OAOBHH, 1952) pe3yAbTaTM 4 AH BHeiUHero rpaBHTaynoHHoro iioah 3eMAH. rioAyqeHHoe pa3A0>KeHHe 
MOaseT 6 bl T b MCri 0 Ab 3 OBaHO irpH HCCAe40BaHHH 4 BH*eHHH TeA, 6AH3KHX K 3eMAe. 

PC) FENTIEL DE L ATTRACTION TERRESTRE, par /. Jongolovich. On donne le developpement du 
potentiel de Tattraction de la Terre aux termes du deuxieme ordre de Taplatissement pres. On cherche 
a determiner les valeurs numeriques des coefficients de ce developpement en utilisant les resultats obtenus 
auparavant par Tauteur (Jongolovich, 1952) pour le champ exterieur de la gravitation ^errestre. Le deve- 
loppement obtenu peut etre utilise dans Tetude du mouvement des corps dans le voisinage de la Terre. 


§ 1. IlpeABapiiTeAbHbie 3aMenaHHH 

140X0110,1134 3eMHoro npoTHiKeHH h bo BHeioHeM npocTpaHCTBe Heo6xo4HMo 3HaTb npo peioe- 
hhh pa3AHOHbix 3a4ao He6ecHofi MexaHHKH, Kor4a yqHxwBaexcn bahhhhc 3cmah Ha 4BH>neHHe 
He6ecHoro TeAa. TTpo 6oAbmox paccxoHHHax ox 3eMAH, Kor4a 4BH>KeHHe xeAa onpe4eAHexcH 
B OCHOBHOM B034eHCXBHeM CoAHUa HAH 04 H 0 fi H3 6oAbUJHX nAaHCX, a 3eMAH np 0 H 3 B 04 HX 
AHIOb He 60 Abl 0 He B03MY IljeHHH B 9XOM 4BH2KCHHH, MO>KHO paCCMaxpHBaXb AHOIb MaxepHaAbHy K) 

xoHKy, Haxo4HujyiocH b ijeHxpe HHepynn 3eMAH h o6Aa4aiOEgyK) Maccoit, paBHoit Macce Been 
3eMAH. 04HaKO 4AH 60 Aee 6AH3KHX o6x>eKXOB, 4BH2KCHHC KOXOpbIX B OCHOBHOM Onpe4eAHeTCH 
npHXH>KeHHeM caMoft 3eMAH, Heo 6 xo 4 HMo HMexb 6 oAee no 4 po 6 Hoe Bbipa>KeHHe aah noxeHyHaAa 
seMHoro npHXB>K0HH>i, yqnxbiBaioiijee b xoh hah hhoh CTeneHH pacnoAOKemie 3eMHbix Macc. 
B XeopHH 4BH/K0HHH AyHbl OpHHHMaeXCH BO BHHMaHHC XaK Ha3bIBaeMOe B03Myi0;eHHe ox 
(pnrypbi 3eMAH, x. e. 3 cmah npeACxaBAHexcn He MaxepoaAbHoft xohkoM, a b BH 4 e HeKoxoporo 
vtaxepHaAbHoro xeAa, orpaHHneHHoro noBepxHocxbio ypoBHH chaw xa>KecxH, o6whho b (popMe 
TOHHOrO 9AAHIICOH4a BpaigeHHB. 04HaK0 npn xofi xohhocxh Ha6AK)4eHHH AyHbl, Koxopyio cxpe- 
mhxch o6ecneHHXb coBpeMeHHaa acxpoHOMHH, Moryx HMexb 3HaqeHHe h B03M0>KHbie oxKAOHe- 
HHH peaAbHofi 3eMAH ox yKa3aHHoro H4eaAbHoro xeAa. TeM 6oAee Heo6xo4HMo HMexb 4ocxa- 
xohho 4exaAbHoe Bbipa>KeHHe 4 Ah noxeHonaAa seMHoro npHXH>KeHHH, nor4a nepexo4HM 
k paccMoxpeHHio 6oAee Gahskhx o6beKxoB, Kan, HanpnMep, B03M0>KHbix HCKyccxBeHHbix 
enyXHHKOB 3eMAH. 

B HacxoHijyeH pa 6 oxe bwbo4hxch Bbipa>KeHHe noxeHijHaAa 3 eMHoro npnxjoKeHHH, Heo 6 xo- 
4 HMoe npn peuieHHH 3a4aq no 4 o 6 Horo po 4 a, h 4 eAaexcn nonwxKa onpe 4 eAeHHa qHCAeHHwx 
3 HaMeHHH K03({)({)HyHeHX0B 3xoro Bbipa>KeHHH . 1 4ah nocAe 4 HeM ijeAH HcnoAb 3 yioxcH HaiUeHHbie 
paHee (2KoHrOAOBHq, 1952) HHCAeHHbie 3 HaqeHHH K08(J)C{)HyHeHX0B B pa 3 AO>KCHHH CHAbI 
TH>KecxH Ha noBepxHocxo 3eMAH no ctpepnqecKHM (pyHKynHM uiHpoxw h 40 Aroxw. lloaxoMy 
b pa 6 oxe, npe>KAe Bcero, Haxo 4 Hxca Bwpa^KeHne 4 AH noxenijHaAa chaw xh>kccxh. IloAaraH 
B oKOHHaxeAbHOM Bbipa>KeHHH yrAOByio CKopocxb paBHoii HyAio, mw xeM caMbiM yHHqxoncaeM 


1 n P H 9tom npHMeHHeTcn MeT04, aHaAorHHHbin MCii0Ab30BaHH0My b paboTe E. B. HyMepoBa m 4* H. Xpa- 
MOBa (1936) 4 AH onpe4eAeHHH (fmrypbi reoH4a no Ha6Aio4eHHHM chaw thjk ecTH . IlpHHHTbi TaK?Ke HexoTopbie 
oboanaqeHHH H3 ynasaHHOH pa6oTW. 

1 BjojuieTeHb HTA, M 8 (81) 505 
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bahhhhg yeHTpo6e>KHoil chaw h noAyqaeM HCKOMoe Bbipa>KeHHe aah noTeHiiHaAa 3eMHoro 
npHTHiKeHHH. 

OKOHqaTeAbHbiM pe 3 yAbTaT pa6oTbi npe 4 CTaBAeH b § 7 (popMyAoft (81), hh cAOBbie 3Ha- 
qeHHH K03(J)(J)HyHeHT0B aTOi! ({)OpMyAbI 4 aHbI B § 8 . 


§ 2. Bbipaxtemie noTeHguaAa cham TaaiecTH 

HaqaAO K0op4HHaT 6epeM b yeHTpe HHepijHH peryAHpH3HpoBaHHoii 3 cmah, ocb z Hanpae- 
AneM no och ee BpatgeHHH k ceBepy, ocb x — napaAAeAbHo nAOCKOCTu acTpoHOMnnecKoro 
MepH 4 naHa b TpHHBHqe, ocb y — Ha 90° k BOCTOKy. C<f>epHqecKHe reoijeHTpHnecKHe KOop4H- 
HaTbi BAeMeHTa Maccbi 3eMA« dm o6o3HaqaeM nepe3 r l7 l x , a npoH3BOAbHoii BHeuiHefi 

to^kh M — qepe 3 r, A, /. FIoTeHijHaAbHaH (pyHKynH V 4 Ah tohkh M HanmneTCH b BH4e 

v=fe< (,) 

a noTeHijHaA chaw tjokgcth W b stoS >Ke ToqKe b BH4e 

\V = fV-t-^-r 2 cosH, (2) 


T4C 


a 


A = \jr\ -+- r 2 — 2 r 3 r cos y, 
cos y = sin sin ^ -+- cos d'l cos <L cos (/ x — /), 


( 3 ) 

( 4 ) 


/■ — noCTOHHHan npiiTB>KeHHH, o) — yrAOBan CKopocTb BpaujeHHH 3eMAH w HHTerpaA pacnpo- 
cTpaHeH Ha Bee Maccw 3eMAH. L 

Pa 3 AOHiHM nOTCHIJHaA CHAbI THHieCTH W B PH4 no C<f)epHneCKHM (pyHKIJHHM. BeAHHHHy A 
mo>kho npe4CTaBHTb 6ecKOHeqHbiM pn 40 M BH4a 


n~ 0 


( 5 ) 


r4e P„ (cos y) — c^epH^ecKan (30HaAbHan) (pyHKijHfl n-ro nopHAKa ot cos y h p *A cxoahtch 
npn bchkom r>r x . Mw npHMeM TaKJKe, *ito yKa3aHHbiM paaom mo>kho noAb30BaTbca aah 
Bcex TO^eK, AOKaLgnx h Ha caMOM reoHAe, xoth aah HeKOToporo HHCAa 3acmchtob Maccbi dm 
b 9tom CAyqae 6yAeM HMeTb r^iy. 1 IloACTaBAHH (5) b (2) noAyqaeM 


Bbcacm Tenepb b 
reoHAe h cAeAyioigne 
3eMAH M : 


w=f 2 pir J r'[ P n (cos y )dm -t- ~ r 2 cos' y. (6) 

77=0 

paccMOTpeHHe 3HaqeHHe noTeHijHaAa chaw THHiecTH iV () Ha caMOM 
BCnOMOraTeAbHbie BeAHHHHbl, HBAHKDUJHeCH (J>yHKUHHMH W n H Maccw 


fM_ i_M_ _ *> 2 r (l . 

r °— UV go ~ rl * * 2 go' 


( 7 ) 


oqeBHAHo, hto r 0 HMeeT pa3MepHOCTb aahhm, g 0 — pa3MepH0CTb ycKopeHHH, a <r hbahctch 
H eKOTopofi He6oAbuioii 6e3pa3MepHofi bcahhhhoM. 

06o3HaHHM, KpoMe Toro, qepe3 p oTHomeHHe 


oqeBHAHo, p aah Bcex Toqen reoHAa 6yAeT AHiub He3HaqHTeAbHO oTAHqaTbca ot cahhhijw. 

1 O bo 3 Mojkhocth TaKoro 40iiyiije hhh cm., HanpHMep: CAy4CKHii, 1888 , § 14 . 
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1 1 pH yKa3aHHbix o6o3HaweHHBx AerKo npe4CTaBHTb Bbipaatemie (6) b BH^e 

W — \ V n j N, 9 —- 1 r ” P v (cos y) dm -+- < jp ~ 2 cos 1 * i I • 

' htt n r ° J 

Ecah BBe4eM eine b paccMOTpeHHe 6e3pa3MepHbie BeAnqHHbi 

A - = ^1, j r';P n {cosy)dm, 

B 2 = n cos 2 


(9) 


( 10 ) 


to HCKOMoe pa3Ao>KeHHe noTeHynaAa chaw TH>KecTH HanHineTCa b CAe4yioiijeM BH4e: 

W = IV 0 {pi4 (l -»- pM T -I- p ,5 A 2 - i- pM 3 -+-p* > ^4 4 “»- . . . -k8 2 p“* 2 }. (11) 

Hto6m npe4CTaBHTb Bxo4fliiJHe CK)4a bcahhuhw /1 w Tb hbhom BH4e, BOCnoAb3yeMCH xaK 
Ha3biBaeMofi TeopeMofi cao^kchhh c^epnqecKHX (JjyHKijHM (EUeAbcoH, 1936, CTp. 230), koto- 
paa 4 ah P„(cosy) 4aeT Bbipa>KeHHe 


P „ (cos y) — V v wfr P //k (sin u/i) P*jt (sin A) cos k — /), (12) 


v„„ - 1 , v,,* = 2 {k — \, 2, 3 . . . n). (13) 

rio 4 CTaBAHH (12) B (10), noAyqHM CAe4yioiJaee, Hrpaioujee b 4aAbHei$iueM Ba>KHy kj poAb, 
Bbipa>KeHHe 4 ab A„ b BH 4 e c$epnqeCKOH (pyHKLiHH /z-ro nopn 4 Ka: 


A „ — V ( c nk cos kl -4- d vk sin £/) P nk (sin <j>), 

fr=0 

I 4 e K 09 ({)(|)HIJHeHTbI c„ k H </„*• onpeAeAHiOTCH (J)OpMyAaMH 


c nk — T~r j r n \ P vk (sin ij) cos kl x dm , 

- r -/v ! ^ (sin ’J } ) sin k^dm. 

Mr ., * 


(14) 


(15) 


§ 3, HcCACAOBaHHe K03{J)(J)HUIieHT0B C, (k H 

H3MeHBH b cj)opMyAax (15) k ot 0 4« /z, mw noAyqHM Bee 3HaqeHHH KoatftpHyneHTOB c nk 
H dfikj BX04HIJ^He B Bbipa^eHHe A n . HhCAO 9THX K03(J)(J)HyHeHTOB paBHO 2/7 1-1; n04 HHTe- 

rpa abmh b sthx BeAHnnHax ctobt CAe4yioiijHe 2/z -f 1 Bbipa^KeHHfi: 


nP „ k ( siny x ) npn k = 0 > 


nP N k (sin i x ) cos ^/ 1 , 
r \ P, lk (sin Vi) sin kl A 


npn k = 1, 2 . . . 


(16) 


KaK H3BeCTHO, 9TO eCTb nOAHblH KOMn ACKT 2/Z 4 1 o6beMHbIX C(j)epHqeCKHX (pyHKIJHH 
/7-ro nopH4Ka, KOTopbie npe4CTaBA>noT co6oh TaioKe 2/z -t- 1 He3aBHCHMbix, 04Hopo4Hbix rap- 
MOHHqecKHX noAHHOMOB /z-h CTeneHH ot Tpex nepeMeHHbix x, y 7 z . Bbipa>KeHHe 9thx iioah- 
homob AerKO noAyqnTb H3 (16), noAbayncb H3BecTHbi mh Bbipa^KeHHHMH cfpepnqecKHx (pyrnojuif 


1 * S07 
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P u k (sin (popMyAaMH 4 ah CHHycoB h KOCHHycoB KpaTHbix 4yr h (popMyAaMH npeo6pa30Ba- 
hhh c(pepHHecKHX Koop4HHaT b npflMoyroAbHhie . B Ta6A. Ha CTp. 509, b CTOA6ye 4 npwBe4eH 
CnHCOK 8THX nOAHHOMOB 4AB fl = 0, 1, 2, 3, 4. 

BBe4eM b paccMOTpeHHe BeAHHHHbi I v nponopijHOHaAbHbie MOMeHTaM Macc 3eMAH paa- 
AHHHoro nopH4Ka, onpe4eAHeMbie (popMyAofi 




77> ■Xy‘‘z‘ilm , 


Mr" 


(17) 


r 4 e x, [i, v BceB03M0>KHbie ijeAbie hhcab ot 0 40 /z, TaK hto Bcer 4 a y. i [s i v = /z, dm~ 
3 AeMeHT Maccw 3eMAH c Koop 4 HHaTaMH x, z/, z, a HHTerpHpoBaHHe pacnpocTpaHneTCH Ha 
Bee Maccw 3eMAH. 

Mm MO>KeM Tenepb Bee BeAHHHHbi c n \ t h d nky onpe 4 eAeHHbie (fopMyAaMH (15), npe 4 CTaBHTb 
AHHefiHWM o6pa30M nepe3 yKa3aHHbie BeAHHHHbi (17). B Ta6AHye, b 5-m CTOA6ije, npHBe 4 eH 
noAHbii! cnncoK sthx bcah^hh 4 ah n — 0, 1, 2, 3, 4. B 3-m ctoa6uc 9Toft Ta6Awybi 4 aHbi 
3HaneHHB bcah^hh 1 : cootbctctbchho (popMyAe (13). 

KpoMe Toro, KostpcpHijHeHTbi c nk h d nk 4Ah n = l h n = 2 mo>kho npe4CTaBHTb HHane, 
BBe4H b paccMOTpeHHe Koop4HHaTbi yeHTpa HHepgHH 3cmah x ( . y y cy z ry MOMeHTbi HHepyHH 
3eMAH Ay By C H yeHTpo6eiKHbie MOMeHTbi HHepyHH 3eMAH D y E y F y Bbipa>KeHHH KOTOpbIX 
xoporno H3BeCTHbI. CpaBHHBan HX C Bbipa>KeHHHMH K09(J)(|) HyneHTOB C„ k H d„ k Hepe3 7 a Y , 
HaX04HM CAe4yiOIIJHe COOTHOUieHHH: 

Zc = r t) c lu , D = r\Md, x . 

A i B --2C = r'lM2c in , 

x e = r 0 c n , E — rfMc., (18) 

B — A = r-M4c,,.,. 

yt — r^u, " F—r\M2d.^ 

FIoKa>KeM Taime, hto HanpaBAeHHH rAaBHbix ocefl HHepijHH 3 cmah biioahc onpe^eAHiOTca 
3 Ha«ieHHHMH KoacJxpHijHeHTOB c 2U , c.jj, d 2l , c T >, d 2 .,. IlycTb no bthm HanpaBAeHHHM n^yT och £, 
IloAo^KeHHe hx oTHocHTeAbHo paHee H36paHHbix oceif x y y y z onpe 4 eAHM 30AepOBhiMH 
yrAaMH i|/, 9 , 0. H 3 bcctho, hto yroA 6 Meni 4 y ocbio BpauieHHH h 6AH>KaMme0 rAaBHoft ocbio 
HHepiJHH 3eMAH OHeHb MaA (MeHbUie 1"), nOSTOMy IIOA 02 KHM sin 0 = 0 H COS 0=1. B TaKOM 
CAynae (popMyAbi npeo6pa30BaHHH Koop 4 HHaT npHMyT BH4 

^ = x cos + 9 ) -f- y sin (9 4 - 9 ) -» - zO sin 9 , 
r, = — x sin (9 * 9 ) » y cos (i *- 9 ) 4 - z 0 cos 9 , (19) 

'C = xO sin 9 — y 0 cos 9 l z. 


CocTaBHM Bbipa>KeHHH yeHTpo6e>KHbix MOMeHTOB HHepiJHH j r t idm y j Ccdm y j cr\dm h 

npHpaBHueM hx HyAio, TaK KaK och £, vj, 'C rAaBHbie. H 3 noAyqeHHbix paBeHCTB, noAbayncb 
H 3 BeCTHbIMH BbipaHieHHHMH 4AH A, B y C, D y Ey F y nOAy HHM 

0 cos A (A -■*- B — 2 C) * 0 cos 9 ( B — A) 1 - 20 sin IF --i- 2 D = 0 , 

Osin A (A i B — 2 C) — 0 cos 9 (B — A) - 20 sin iF » 2 £' = 0, 

(B — A) sin 2 ('^ -1 9 ) -*- 2 F cos 2(i 1 9 ) - 1 - 20 [D sin (9 - f - 29 ) -1 - 
-4- £ cos (9 -* 29)] = 0 . 

Ha OCHOBaHHH COOTHOUieHHfi (18) BH 4 HO, HTO nOAyHeHHbie paBeHCTBa 4 aiOT Bbipa>KeHHH 
yrAOB SiiAepa A, 9 , 0 nepe3 K09(p(|)HiiHeHTbi c 2() , c 21 , J 21 , c 22 , d 22 , llpeHe 6 peraii npoH3Be4e- 
HHHMH MaAbIX BeAHHHH 0 (B A) y 0 D y QE y 0 F y C 40CTaT0HH0S TOHHOCTbK) HaX 04 HM H3 (20) 


S08 


= !§■ 2 ('I 




\ (\ v 

?) = rr > °= - 


^ Co] ^ 


_c 2() 


( 21 ) 
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ClIHCOK OAHOpo^HblX rapMOHHMeCKHX HOAHHOMOB OT IiepeMeHHbIX .V, y, Z AO 4 -if CTeiieHH H Bbipa>KeHHe 
cooTBeTCTByioiijHX K 03 cp(pHyHeHTOB c»k H d„k nepes MOMeHTH HHepn,HH Macc 3eMAH pan AHMHoro nopn^Ka. 


Jc ; 1 : v„^j 04Hopo4Hwe rapMOHHnecKHe iioahhomw BbipaaieHHH KoarJxpHgueHTOB h d n k 
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TaK KaK Bee bcahhuhw c ,, k h d nk [(popMyAbi (15)] hmciot bh 4 j LJdrn , r4e HHTerpaA pac- 

npocTpaHeH Ha Bee Maccw, 3aKAioqeHHbie BHyTpH reoH4a peryAHpn3HpoBaHHoS 3eMAH (BHe 
reoH4a Macc hct), a U ecTb (pyHKijHH rapMominecKa h BHyTpn reoH4a, to (H4eAbcoH, 1936, 
CTp* 159) BCe 3TH BeAH^HHW H BeAHHHHbl HeiIOCpe4CTBeHHO OT HHX 3aBHCHHJHe 6jAy t ctok- 
COBblMH nOCTOHHHbIMH, T. e. OHH BIIOAHe OIipe46AHK)TCH o6lIJHM KOAHqeCTBOM MaCCbl, IIOBepX- 
HocTbK) reoH4a h yrAOBoii cKopocTbio ero BpanjeHHH. CAe4yeT TaKHie 3aMeTHTb, hto paa- 
AHHHbie MOMeHTM MaCC 3eMAH, nponopiJHOHaAbHbie BeAH^HHaM / BooGuje TOBopn, He 
HBAHIOTCH CTOKCOBbIMH IIOCTOHHHblMH H TOAbKO HX KOM6HHayHH, IlOMeLgeHHbie B Ta6A. Ha 
CTp. 509 HBAHK)TCH TaKOBbIMH. 


§ 4. IlopHAOK BeAHHHH A ti H S, H TOHHOCTk AbHeftlUHX BbIKAa/JOK 

riopHAOK BeAHHHH A n onpe4eAneTCH 3HaneHHHMH K09(p(J)HHHeHTOB c nk H d nky a nopH 40 K B 2 — - 
3HaqeHneM BeAHHHHw g. Ha30BeM BeAH^HHoit nepBoro nopH4Ka mbaocth BeAH^HHy, 6AH3Kyio 

K BeAHMHHe BToporo BKCgeHTpHCHTeTa i = V -^~— - odbiHHo ynoT P e6AHeMbix B reo463HH pecpe- 

peHy 3 AAHncoH 40 B, CBH3aHHoro c c>KaTHeM (popMyAoS / 2 = 2a i-3a 2 -[~4x 3 -!-. . . 

Ycaobhmch b 4aAbHe0meM npeHe 6 peraTb AHuib BeAHHHHaMH, nop>i 40 K KOTopbix 3aBe40M0 
paBeH I 1 HTH H BbUlie. CAe 40 BaTeAbH 0 , 6y4eM npOH3B04HTb pacneTbl C TO^HOCTblO 40 MaAbIX 
BeAH^HH qeTBepToro nopH 4 Ka. Mo>kho TaKrce CKa3aTb, hto b TaKOM cAyqae 6 y 4 eT coxpaHeHa 
ToqHocTb nopH 4 Ka KBa 4 paTa oKaTHH. 

Mto KacaeTCH BeAHHHHbl B 2y to ee MO>KHO CHHTaTb BeAH^HHoM BTOporO nopH 4 Ka MaAOCTH, 
TaK KaK G f KaK 3 TO BH 4 HO H3 $OpMyA (7), C 04 ep>KHT OTHOUieHHe BeAH^HH, 6AH3KHX K IjeHTpO- 
6 okhoS CHAe Ha 3KBaTope h k chac TH>KecTii Ha SKBaTope, hto, KaK h3bcctho, HMeeT nopn- 
40K C^KaTHH. 

3aitMeMCH oijeHKoit nopH 4 Ka bcahhhh A„. Bo-nepBbix, A 0 = 1, KaK bto CAe 4 yeT H 3 3 H a- 
HeHHa c 00 , yKaaaHHoro b T a 6 A. Ha ct P . 509. KpoMe Toro, ohcbhaho, A 1 — 0, h6o HanaAo 
Koop 4 HHaTHbix ocefl B3HTO HaMH b ijeHTpe Macc 3eMAH, H noaTOMy c 10 == c u = d u = 0, 
KaK 9TO BH 4 HO H3 (popMyA (18). OcTaeTCH OyeHHTb AHUIb nopH 40 K BeAHHHH An, An, A, 
H T. 4. 

T*aK KaK K03(fHj)HmieHTbI C n ic , cl n f-, BX04HIIJHC B 9TH BbipaHieHHH, 3aBHCHT OT MOMCHTOB 
Macc 3eMAH pa3AHMHbix nopB4KOB, to no cyujecTBy 4 ah onpe4eAeHHH hx nopn4Ka CAe4o- 
BaAO 6w npHHHTb KaKyio-AH6o r«noTe3y o pacnoAorceHHH Macc BHyTpn 3 cmah. 04HaKo 9 to 
mo>kho C4eAaTb c 6oAbiueH yBepeHHOCTbio h nponje, HcnoAb30BaB n3BecTHoe BbipaiKeHHe 
4 Ah noTeHUHaAbHofl $yHKijnn c>KaToro ypoBeHHoro 9AAiincoH4a BpanjeHHH. Flo CTOKcy, 
BHeuiHHH noTeHynaAbHaa (pyHKyHH TaKoro 3AAHncoH4a BnoAHe onpe4eAHeTca ero reoMeTpn- 
necKHMH napaMeTpaMH a h b, yrAOBofl CKopocTbio ero BpaujeHHH u h BeAHMHHoi! 3aKAioneH- 
Hoit b HeM Maccw M h He Tpe6yeT 4 ah cBoero onpe4eAeHHH 4aHHbix o pacnoAOJKeHHH 9 thx 

Macc BHyTpH 9AAHncoH4a. FIoTeHijHaA chaw thhiccth 1F= /F -t- ^ r 2 cos 2 '5 TaKoro 9AAnn- 

COH43 H 3 X 04 HM, ecAH 4 ah V npHHHTb cAe4yioiitee TOHHoe BbipanieHne (IlHHeTTH, 1938, 
CTp. 42), 


V = 



2Q \ arc tg E 
3 ) 



E 

l-f-£2 


)(* 2 - 


2 Q / p 

. — arc 

'/(a* — b*y i v 

tg E) Z-, 

(22) 

r4e Q onpe4eAaeTCH ypaBHeHHeM 



„*pr [( 3 /2 ) arc tg / - 

3/]= ff , 

(23) 

a BCAHHHHa E HaX04HTCH H3 paBeHCTBa 



£ \ b°--t >. 

■) 

(24) 
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r4e a ecTb OGAbuiHfi KopeHb ypaBHeHHH 


:>=!• 


(25) 


Kan n3BecTHO, reoH 4 3eMAH Anuib He3HaHHTeAbHo OTAimaeTca ot TaK Ha3biBaeMoro 
o 6 igero 3 eMHoro SAAnncoH^a, oTKAOHHHCb ot ero noBepxHocTH b npe 4 eAax okoao 150 m. 
3tot 9 AAHncoH 4 ecTb ypoBeHHbift 8AAHIICOH4) i^eHTp ero C 0 Bna 4 aeT c ijeHTpoM Macc 3 cmah, 
BpaigaeTCH oh c toH Hie yrAOBoft CKopocTbio, hto h 3cmah, h BHyTpn ero 3aKAK>qeHa Macca, 
paBHaa Macce Bcefi 3 cmah (^oHroAOBHa, 1952, CTp. 62). Mohiho ciHTaTb, hto ero BHeiiiHee 
noTeHyHaAbHoe noAe ahihb He 3 HaaaTeAbHO oTAHaaeTca ot noTeHijnaAbHoro iioah 3eMAH 
h napaMeTpbi, hx onpeAeAflioiijHe, He oTAHqaioTCfl 3HaqprreAbHo Apyr ot Apyra. 

CAe^yeT, oqeBHAHo, Bbipa>KeHHe aah noTeHyHaAa chaw th^kccth W Taicoro 9 AAHncoHAa 
rioAyqHTb b BHAe pa 3 AO>KeHHH noAo 6 Horo (11) h cpaBHHTb cooTBeTCTByioiijne Koa^cpHyHeHTbi. 
HcnoAb 3 yeM aah aToro npHBeAeHHbie Bbime (popMyAbi, npnroAHbie aah Aio 6 oro ypoBeHHoro 
3 AAHncoHAa, h npoH3BeAeM yica3aHHoe pa3AO>KeHHe. 
npHHHB BO BHHMaHHe H3BeCTHbie COOTHOUieHHH 

a 2 — b 2 = b 2 r, x 2 -i - y 2 = r' 2 cos 2 y, z 2 = r l sin 2 y (26) 

h bboah BpeMeHHo o6o3HaneHHe 

k= bi , (27) 

r 


B\iecTo $opMyAbi (22) M(»KeM HanncaTb 




cos 2 A 


arc tg E — 

~ 


- E ' 2 


2 Q . O » r E — arc tg E ] 

— sm* w 1 

r ' ! 




a HCKAioaaH H3 cpopMyA (24) h (25) BeAiiqHHyA, Hafl 4 eM 

£ 2 -h£ 4 sin 2 y = k? (1 -h£ 2 ). 


. (28) 


(29) 


Pa3Aaraa b cootbctctbhh c nocAC4HHM cooTHomeHHeM BeAiiiHHy E no HeaeTHbiM CTe- 
nenflM k 40 m A eHa c k‘, noAyqHM 


E—k- i y cos 2 & y cos' ^ (7 cos 2 y — 4) t 
1 -^ cos 2 A (33 cos 4 y — 36 cos 2 y -+- 8 ) 


(30) 


I4oAb3yacb 3THM, Ha04eM 4AH BeAHHHH, 3aKAK>qeHHbix B KBa4paTHbie cko 6 kh b $op- 
m y Ae (28), CAe 4 yioiijHe Bbipaaiemia c ToqHOCTbio 40 k K : 


arc tg E 
k 


■ 1 ■ + -k- ( 2 cos 2 y — y) - ki {l cos+ V — cos2 V ■ 1 5 ) ■ 




33 , . 27 4.3 2 > 

46 COS g ' cos y-'- 2 C0S ■ 


))• 


arc tg E — 
k‘ 


1 +E- 


| 1- k- (cos 2 y — ) + k 4 cos 4 6 — 3 cos 2 y -1- * 

1 k 1 ’ (7^ cos 1 ’ y — 11 cos 4 y -+- 6 cos - <1 - g -'j , 

E E ... i t k- (y cos 2 y — 5 ) H- k' (j cos 4 i — cos 2 y 1 


(31) 


k" cos 11 'l — y cos ‘ V »- 4 cos 2 i 


!)• 
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rioACTaBAHH 3TH BbipattieHHH B (popMyAy (28), rpynnHpya hachm cuHoro nopnAKa h 
B occTaHaBAHBaa 3HaneHHe k no cfopMyAe (27), HaiiAeM 

V =1 ~ & (K - 15 Q) P « - Z {" - H <?) %■ (M- } Q) Pm*-. 132) 

r 4 e P„ 0 — P, /() (sin y) — 30HaAbHbie dpepnuecKne (pyHKyHH ot sin y aah n = 2, 4, 6... 

HanmneM Tenepb Bbipa>KeHHe aah noTeH^aAa W chaw th>kccth paccMaTpHBaeMoro ypo- 
BeHHoro 9AA«ncoH4a. Bboah b paccMOTpeHue 3HaneHHe noTeHynaAa Ha noBepxHocTH 9Toro 
9AAHncoH4a W 0 h BcnoMoraTeAbHbie BeAHUHHbi r 0 , rr, p, aHaAOFHHHbie yKa 3 aHHbiM <pop- 

MyAaM (7) h (8), noAynuM 


U7 = lF n {p i p ;l A 2 i ?M 4 p 7 A (; 4 . . . -i P 2 o“ 2 J, 


(33) 


r4e Z? 2 ecTecTBeHHo onpeAeAneTcn toh >Ke (popMyAofi (11), Kan w b CAyuae npoH3BOAbHoii 
3eMAH, a Bbipa^KeHHH A 2 , A u A,.... BiviecTo (popMyA (15) HMeiOT CAe 4 yioiijHH npocToff bha: 


Ao — c 20 P 20 , A 4 — e 40 P 4( „ A f; — c (ift P <50 , 
npwueM KoacpcpHiiHeHTbi c 2() , c 4n , c (i0 onpe4eAHK>TCH no cpopMyAaivi 


(34) 


62/2 (\ 

8 



15 * 

M ) 


16 

Q \ 

" 21 * 

Mj 


8 

Q\ 

9 

MJ 


A 6y4yT 


(35) 


neHHM z 2 , z 4 , z 6 . 1 KpoMe Toro, cpaBHHBan noAyueHHbie pe3yAbTaTbi c o6ujhmh aah 3cmah 
Bhipa>KeHHHMH (11) H (14), MbI BH4HM, HTO H3 o6lgefi CpOpMyAbl 4AH W HCUe3AH BCe A„ 
C He^eTHMMH HHAeKCaMH n, a B OCTaBUIHXCH A„ C UeTHbIMH HHAeKCaMH n H3 Bcex 2/Z -4-1 
K09(p(pHD[IieHT0B C nk H d nk COXpaHHeTCH AHIUb 04HH C n{) . 

Mohiho, oqeBHAHO, npeAnoAaraTb, hto Bee BeAHHHHbi, HCHe3HyBinne b Bbipa>KeHHH W aah 
o6njero 3eMHoro BAAHncoHAa, 6y4yT HMeTb AHiiib c.paBHHTeAbHo He6oAbuiHe 3Ha hchhh aah 
3eMAH Boo6i^e. 

Ha ocHOBaHHH cKa3aHHoro, otkhhcm b o6igefl (popMyAe (11) Bbipa>KeHHH A Sf A G h t. 4. 
KaK BbIXOAHIgHe H3 npeAeAOB npHHHTOB TOHHOCTH. H3 OCTaBUIHXCH BbipaiKeHHfl A 2 h B 2 
6y4eM cuHTaTb BeAHHHHaMH BToporo nopnAKa, a A 4 — ueTBepToro nopnAKa. OcTaBHM TaK^Ke 
BbipaHieHHe A% h aah y4o6cTBa h OAHOo6pa3HH nocAeAyioigHx BbiKAaAOK 6yAeM cuHTaTb ee 
BeAHqHHofi TpeTbero nopnAKa MaAOCTH; bo 3 mo^kho, hto OHa OKa^KeTcn eige MeHbiue. Coxpa- 
HHM TaiOKe AAH o6lgHOCTH BCe C )ik H d„ k y XOTH MHOrne H3 HHX MOryT OKa3aTbCH H MeHbUie 

HeTBepToro nopnAKa . 3 apaHee hckaiouhm Auuib KogcpcpHijneHTbi c 21 h d 21 kslk BeAHuHHbi aah 
3 eMAu 3 aBeAOMo oueHb MaAbie , uto noKa 3 WBaeT nocAeAHnn H 3 (popMyA (21). 

TaKHM o6pa30M, b AaAbHeftiueM Mbi 6yAeM HMeTb AeAO co CAeAyionpiM BbipanteHHeM aah W: 


\V= IV 0 { P - 4 - p : A 2 p M 3 P M 4 P ?P “ 2 ), 


(36) 


rAe HHAeKCbi y Bbipa>KeHHi!, ctohi^hx npu pa3AHHHbix CTeneHnx p, yKa3biBaiOT nopnAOK hx 
MaAOCTH. Bee BbIKAaAKH 6yAeM npOHSBOAHTb, COXpaHHH (|)OpMaAbHO AHIUb BeAHHHHbl 40 
HeTBepToro nopnAKa MaAOCTH. 


1 Ecah 4AH upHMepa onpe4eAMM 061JUHH 3 cmhoh 9aah ncoH4 CAe4yioigHMH napaMeTpaMH (^loHroAOBHq, 1952 
c rp. 66 H 67): a == 6 378 250 m, a = l : 296.6, fM~ 39 862 • 10 16 cm 3 ceK.2, oTKy4a noAyqaeTcn Tan^e' W {) 

62 639 • 10 7 cm 2 ceK.“ 2 , to no yKa3aHHbiM Bbime (JjopMyAaM noAyqwM z 2 = 677 734 * 10“" s , 6 = 6356 731 m 
r ( , 6 373 766 m, fQ = 38 243 • 10 1H cm 2 ceK. -2 , = — 110 076 • 10~ s , — -+-246 • 10~ s , <7 f;o = — 0.6 • 10~ K ! 
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§ 5. 3eMHOH ccJ)epoH 4 , ero ypaBHeHHe h BeAHimia, xapaKTepeayioujaH ero pa3Mepu 

ripeACTaBAHH noTeHijnaA chah th^kccth b BH 4 e ( 36 ), t. e. orpaHHqHBancb b pa 3 AO*Ke- 
HHH ( 11 ) AHUIb onpeAeAeHHbIM KOAHHeCTBOM HAeHOB, MbI TeM CSMblM 3 aMCHHeM CAOiKHyiO 
noBepxHOCTb reoH^a 3 eMAH HeKOTopoS 6 oAee npocToit cjmrypoS, coBna^aionjea c reoH40M 

AHUIb C TOUHOCTbK) 40 BeAHHHH nOpH4Ka KBa4paTa C)KaTHH. Ha30BeM 9Ty OOBepXHOCTb 3eM- 
HbiM c(pep0H4OM qeTBepToro nopn4Ka. <4 ah noAyqeHH h ypaBHeHHH 9 toB noBepxHocTH b ctpe- 
pHUeCKHX K00p4HHaTaX IIpHMeHHM Bbipa>KeHHe ( 36 ) K TOHKe, HaX 04 HHieflCH Ha nOBepXHOCTH 
3Toro ccpeponAa, t. e. no aohchm W — W ()y uto 4aCT 




A?° 


•Bo 


1. 


( 37 ) 


0TCK)4a BH4HO, HTO p OTAHHaeTCH OT e4HHHabI Ha BeAHUHHbl BTOpOrO nOp*UKa H Bbline. 
FIoao>khb p - 1 i s h npeHe6peran BeAHUHHaMH Bbiuie qeTBepToro nopH4Ka MaAOCTH, HMeeM 

1 H s - f- A z (1 3 s) I- A, 4 - A 4 - I- Bo (1 — 2 s) = 1 . ( 38 ) 

0npe4eAHB oTCio4a s h ynuTbiBan (8), Haxo4HM CAe4yioiii;ee 061 ijee Bbipa>KeHHe 4 ah 
pa4Hyca BeKTOpa r Hamero c<|)epoH4a: 

r = r () (1 -i- A., i- B, - 1 - A 3 -+- A t — 2 A\ -+- 3 B\ -t A 2 £ 2 ). ( 39 ) 


FIoACTaBAHH CKua Bbipa>KeHHa aah B 2 h A„ no (J)opMyAaM ( 11 ) h ( 15 ) h AeAaa hckoto- 
pwe npeo 6 pa 30 BaHHH, noAyqaeM Bbipa>KeHHe 4 Ah r b BH 4 e cyMMbi ctpepnqecKHx (pyHKUHH 


4 a 

p„ o ( p„k COS kl H q„ k sin kl)P„ k (sin y) 

n.r =2 k— 0 

r4e KOScpcpHyHeHTbi p nk h q „ i ; CAeAyioi^HM o6pa30M BbipaHiaioTCH qepe3 paHee BBC4eHHbie 
BPAHqHHbi: 




Poo ^ 3 


2 

IS 


2 24 9 , 2 s 

' ^ C 20 S C 20 5 ( C 22 * ' “ 22 )> 


P*20 C 20 


2 

3 


16 , 10 4 2 48 2 » 2 \ 

17 ^ 1 21 GC 2 ° 7 C2 ° 7 -'2)i 


__ 24 o 12 

P40 c 4o 1 35 ^ 35 ac 20 


36 

35-20 


72 


C 20 35 ( C 22 1 ^ 22)1 


_ 6 8 , 6 , 8 , 

P 2 \ 721 ~~ P '22 ^*22 * y ^22 7 C 20 C 22> 722 22 ^ 7 ^“22 ^ 7 ^20“ 22* 

P30 = c :i0’ Psi ~ c 31> 73l = ^3l> P:i 2 = C 32> 7.32 = P:W = c 33> 7:W — 

J — 2 12 l 2 ^. 

Pn“ — c «; 741 P12 c 42 35 ^ C 22 35 C 20 C 22> 742 *M2 35 ^“22 35 C 20 tf 22» 


( 41 ) 


P42 C 4:i» 7 42 Pl4 ‘ C 44 35 ( C 22 ^22); 744 ^44 35 C 22^22. 


YpaBHeHne ( 40 ) h npe4CTaBAaeT C060S ypaBHeHHe b c(pepHqecKHx Koop4HHaTax paccMa- 
TpHBaeMoro HaMH 3eMHoro C(pepoH 4 a. 4ah xapaKTepHCTHKH ero <f)opMbi 40AiKHbi 6biTb H 3 BeCTHbi 
3HaqeHHH bxo4hlqhx b Bbipa>KeHHH (41) BeAnqHH c nky d nk h <t. B 4aAbHeifuieM 6y4eT nona- 

3aHO, KaK MO)KHO Onpe4eAHTb 3 TH BeAHqHHbl H 3 Ha6AI04eHHit CHAbI THiKeCTH Ha 3 eMHOfi 
noBepxHocTH. Hto KacaeTcn BeAHqHHbi r 0 , to oHa xapaKTepH 3 yeT pa 3 Mepbi Hainero C(pepoH4a 
h 3HaqeHHe ee He MOHieT 6biTb noAyqeHo TOAbKo H 3 4aHHwx o rpaBHTaanoHHOM noAe 3 eMAH. 
,4 ah ee onpe4eAeHHH Heo6xo4HMo HMeTb TaioKe 4aHHbie o pe3yAbTaTax acTpoHOMo-reo4e3H- 
qecKHx pa6oT Ha 3eMHofi noBepxHocTH. HaH6oAee y4o6Ho c btoS yeAbio HcnoAb 30 BaTb 
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H3BeCTHOe IIOHflTHe 06 o6tgeM 3CMHOM 3AAHnCOH4e, MeTO^bl nOAyqeHHH (pOpMbl H pa3MepOB 
KOTOporo H3 pe3yAbTaTOB rpaBHTaiJHOHHbIX H aCTp0H0M0-re04e3HqeCKHX pa60T 40CTaT0HH0 
xoporno paapaSoTaHbi. 1 

Mbi npe^noAOiKHM, hto HaM y>Ke H3BecTHbi jpopMa n pa3Mepw o6Lgero 3eMHoro 3AAHn- 
coH4a, t. e. ero CiKaTHe oi h noAyocH a n b. HanoMHHM, hto ^HTp aToro aAAHncoH4a 
coBna4aeT c ijeHTpoM Macc 3eMAH, MaAan ocb — c ocbio BpaujeHun 3eMAn, a noBepxHocTb 
ero MaKCHMaAbHo C0Bna4aeT c noBepxHocTbio reoH4a 3eMAH. B HameM npH6An>KeHHH nocAe4- 
Hee ycAOBHe, oneBH4Ho, 4 oa>kho oTHocHTbc* k noBepxHocTH ynoMHHyToro 3eMHoro ccpepoH4a. 

YpaBHeHHe o6igero 3eMHoro 3AAHncon4a 


(42) 


b c(f>epnqecKnx Koop4HHaTax, c TonHocTbK) 40 bcah^hh KBa4paTa c>KaTHH, mo>kho npe4CTa- 

BHTb B BH4e 


r4e 


r~b [p uu -l- p 20 P 20 { sin y) - 4 - p M P 40 sin y)], 


Poo = 1 


15 


P 20 o a 


17 
21 ( 


12 

Pin — 31 5 a • 


(43) 

(44) 


Coct&bhm Tenepb BbipaiKeHne 4 Ah paccTOBHHH N BAOAb pa 4 Hyca BeKTopa MeaiAy noBepx- 
HocTbK) 3eMHoro c(J)epoH4a (40) h noBepxHocTbio o6ii}ero 3eMHoro 9AAnncoHAa (43) 

N = r — f = (r, )Pm - - bp m ) — i- (^p^ — bp 20 ) P 20 (sin y) i- (r 0 p l0 — bp w ) P 4n (sin y) i- 

I ) 

•- r it j ( P ->‘> cos 21 -4- q 22 sin 21) P 22 (sin <p) - 4 - 22 ( Pni cos kl - 4 - q nk sin kl) P llk (sin <j*)J . (45) 

{ *=3 0 } 

MaKCHMaAbHoe coBiiaAemie yKa3aHHbix 4 »yx noBepxHocTeii Tpe6yeT MHHHMyMa aah cyMMbi 
KBa4paTOB 8THX paCCTOKHttfi, T. e. 4 AH Be AHHHHbl 


il — j N'-ds - 4 77 |(r — bp Q0 )~ -t- J (r 0 Pw — bp 20 ) -i (BeAHHHHbi 


Bbicuiero nopH4Ka) i 


-f (BeAHHHHbi, He co4ep*KaujHe napaweTpoB aAAHncoH4a)} , 


(46) 


npa no4cqeTe KOTopon HHTerpaA bsht no noBepxHocTH e4HHHHHoft C(})epbi a ncnoAb30BaHbi 
HSBecTHbie CBoitcTBa c^epnnecKHx (pyHKijHS. B cooTBeTCTBnn c 4ByM« napaMeTpaMH Ana, 
onpe4eAHK>rgHMH o 6 iijhh 3eMHon 3AAHncoH4, ycAOBHH MHHHMyMa cpyHKijHH 12 6y4yT 


f)i 2 
db 


= 0, 



(47) 


MTO llOCAe COOTBeTCTByiOJIJHX BbIKAa40K npHB04HT K CAC4yiOIIJHM 4ByM ypaBHeHHHM: 




6 


8 


V 

15 


^ 9 24 / 9 79 v Z „ O „ i ) z _ \ 

GC 20 5 C 20 5 ( C 22 * ^22) 7$" a * 15 15 ^ 15 aC 20 j ==:: 


8 „ 


2 _ 


i(i 


4 _ 22 _ 9 

1 3 a ' + ‘ 15 a 




1 72 

5 e 20 ■*“ 35 rr ' 


5 CC 2I) 7 C 20 " 


216 

35 


f )* 

7 2 . Ji x 7 ... 44 _ 17 \ 

(c 22 - a 22 ) 1 - ^ a l~ ot'T ^ ) 


(48) 


5(1 


11 _ 66 _,o 

5 a ' 35 a 


) 


1 Cm., HanpHMep, upe4hi4yigHe pa6oTbi aeTopa ( IKoHroAOBHM, 1952, 1956). 
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Acah 04 H 0 ypaBHeHne Ha 4 pyroe, HCKAtOHaeM CHanaAa bcahhhhm h b h h 3 noAyHHB- 
uieroca paBeHCTBa mcto 4 om nocAeAOBaTeAbHbix npn 6 AH>KeHHii Haxo 4 HM CAe 4 yioijgee cootho- 
meHHe 4 Ah a: 


2 C - n * 


31 

14' 


nocAe qero Aio 6 oe h 3 ypaBHemift (48) 4 aeT 

12 


' ~ r 0 [ 1 


20 


35 


27 

3 o 

72 

14 C 20' 7 

8 C 20 " 

7 

24 r 

1 2 

72 

35 * c 2<> 

— r z - 
5 20 

35 


( C 22 * ^22) * 


(49) 

(50) 


PaBeHCTBO (49) He 4aeT 4 ah onpe4eAeHHH (jmrypw 3eMHoro C(pepoH4a KaKHx-Aw6o hobwx 
A aHHbix, TaK KaK ciKaTHe o6Lgero 3eMHoro 8AAnncoH4a a TaK me onpe4eAHeTCH no 4aHHbiM 
o BHeuiHeM rpasHTaijHOHHOM noAe 3eMAH, KaK h BeAHHHHw, CTOHiipie b npaBoit nacTH 
paBeHCTBa. Ecah 4 ah 04H0 M h 4pyroft 3a4aqn HcnoAb30BaH tot me rpaBHTagnoHHbiit MaTe- 
pnaA, TO paBCHCTBO (49) MOmeT 4aTb AHUIb AOnOAHHTeAbHblii KOHTpOAb C4eAaHHbIX paCHeTOB. 

PaBeHCTBO (50) nrpaeT BaHiHyio poAb b pa36npaeMOM Bonpoce, TaK KaK 4 aeT npoCToe 
cpe 4 CTBO 4 Ah onpe 4 eAeHHH BeAHHHHbi r 0 , xapaKTepn3yioiijeii pa3Mepw 3eMHoro c(pepoH 4 a, 
cBH3bisaH ero onpe 4 eAeHHWM o6pa30M c MaAOH noAyocbio o 6 njero 3eMHoro 3AAHncon4a b , 
onpe 4 eAeHHe KOTopoft no pe3yAbTaTaM rpaBHMeTpnnecKHX h acTpoHOMo-reo 4 e 3 nnecKHX 
pa6oT He npe 4 CTaBAneT npHHHHnnaAHbbix 3aTpy4HeHti8. IlpaKTHnecKoe HcnoAb 30 BaHne 
paBeHCTBa (50) 6y4CT bwhchcho 4aAbuie b § 7. 


§ 6. BbiparaeifHe aah chah THtfcecTH Ha 3eMH0M ctfepon^e 

I~loAb 3 y HCb BbipameHneM 4 ah noTeHijnaAa chabi th>kccth W b (pyHKyHH ccpepHHecKHx 
Koop 4 HHaT (36), noAynaeM 3HaqeHHe chaw th^kccth g no (popMyAe 


g 


V& 


gr, + g\ 


VAe 


_dW _ 1 # dW _ 1 dW 

gr () r > g$ r ^ > gf r CQS ^ 


(51) 

(52) 


CVTb lipoeKyHH BeKTOpa CHAbI TH>KeCTH Ha OCH C(J)epHHeCKHX KOOp 4 HHaT r, y, /. 

Flpo 4 eAaB yKa3aHHwe BbiKAa 4 KH, npHHBB bo BHHMaHHe, hto H3 (popMyAw ( 8 ) CAe 4 yer 


dr 


1 9 

r » r> 


(53) 


h y 4 MTbiBaK o6o3HaHeHae g 0 , BBe 4 eHHoe (popMyAofi (7), noAynHM 4 ah Aio 6 oit tohkh BHe hah 
H a c<J)epoH 4 e CAeAyioigne BbipaiKeHHH: 


gr = — go (p 2 -+- 3 Af 4 -+- 4 ^ 3 p 5 5A/ — 


(0A 2 4 >)A-. , 

f+ = ^o(ayP “*- Tf ? 


gl 


(dA 

'W* 

jo A., 
~~ 8» \ of 


dA\ dBo 


■). 


(54) 


I 0A.‘\ r. dAi o\ t 

P -^-arP ) sec V' 


rio 4 CTaBAHH 0104 a 3HaneHHe p 4 Ah noBepxHocTH c(pepoH 4 a no (popMyAe (39), noAynnM 
4 ah tohkh, AOKanjeS Ha noBepxHocTH c(J>epoH 4 a, 


g r = — g, [1 A> — 4 5 2 2A ?> -h 34 4 — 5^4* — 55* — 10 A 2 B 2 l 

rdA> 

gi g n |_ ^ 

dA 


dAo dB 9 ^-^3 dA± a / a dA<> . A -r~y \ dBo 


(55) 


_ r dA., dA dA 
gl 8o\~di dl dl 


±-4(A 2 + B 2 ) d £] sec 
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rio^CTaBAHH 3TH BbipatfieHHH B CpOpMyAy (51), nOAy BHM C npHHHTOit TOHHOCTbK) 4AB CHAbI 
TH>KecTH g Ha ctpepoH^e CAe 4 yioiijee Bbipaa<eHHe: 


g = g 0 [1 H- A 2 — 4B 2 2A 3 -I— 3A± — SA; — 5 B\ - - \0A 2 B 2 -h 


1_/M,\2 f M 2 l /^Y 

2 V4 / 4 ’ 4 244 / 


1 

2 “ 



(56) 


BeAHHHHbi, CTOBi^ne B npaBoii nacTH cpopMyAw (56), hbahiotch cpyHKijHHMH reoijeHTpH- 
qecKHX Koop^HHaT y h /, yKasbiBafoii^Hx HanpaBAeHHe pa^nyca seKTopa, npoBe^eHHoro H3 
yeHTpa Macc 3eMAH b 4aHHyio Tonicy Ha reoH4e. 4ah bo3mo>khocth npaKTHqecKoro ncnoAb- 
30BaHHH Bbipa^KeHHH (56) Heo6xo4 H MO npeo6pa30BaTb ero ot c(j)epHqecKHx Koop4HHaT 
K acTpoHOMHqecKHM KoopAHHaTaM 9 H X, onpe4eAHK)U|Hx HanpaBAeHHe HopMaAH k reoH^y, 
h 6 o H3 HenocpeACTBeHHbix Ha6AK>4eHHH Mbi onpe4eAaeM hmchho 9th KoopAHHaTbi b nyHKTax 

onpe4eAeHHH chaw th^kccth g. 

<4ah yKa3aHHoro npeo6pa30BaHH« Heo6- 
X04HM0 CHanaAa HaiiTH Bwpa>neHHe 4AH pa3- 
HocTefi 9 — y h X - — l . AerKo rioHHTb, hto 
3TH pa3HOCTH 6y4yT 3aBHCeTb OT Tex 2Ke 
napaMeTpoB c 1lkj d„ k , a, kotopwmh onpe4e- 
AneTCH (popMa 3eMHoro c(J>epoH4a, h He 
6y4yT 3aBHceTb ot BeAHHHHw r () , onpe4e- 
ABioLgeii AHHefiHbie pa3Mepw c(J)epoH4a. 
4ah noAyqeHHH hckomwx cooTHouieHHit Haft- 
4eM CHaqaAa Bwpa^KeHHH KocHHy cob yrAOB, 
KOTOpbie BHeiHHKH HOpMaAb n K c(j)epoH4y 
cocTaBAHeT c HanpaBAeHneM oceM ccpepnae- 
CKHX KOOp4HHaT /% y, /, — KacaTeAbHbIX K 
COOTBeTCTBy KDI1JHM KOOp4HHaTHbIM AHHHHM 
c(f>epHqecKHx Koop4HHaT. llycTb Ha Bcno- 
MoraTeAbHofi ccpepe (cm. pncyHon) Toaica Z 
cooTBeTCTByeT och OZ, HanpaBAeHHoii no 
och BpanjeHHH 3eMAH k ceBepy, TOHKa 
r pa4Hycy BeKTopy, hah HanpaBAeHHio nepBoft och C(J)epHnecKHx Koop4HHaT, Tonica J, — 

BTOpofi OCH, TOHKa Z TpCTbeM OCH H, HaKOHeiJ, TOHKa 72 HanpaBAeHHK) BHeniHeft HOpMaAH K 

c(pepoH4y b 4&hhom nyHKTe. 

H 3 CtpepHHeCKHX TpeyrOAbHHKOB rtZr, nZ r|, rtZZ, H3BeCTHbie BeAHHHHbl CTOpOH H yrAOB 
KOTopwx noMeqeHbi Ha pncyHKe, noAynaeM HCKOMbie KocHHycw yrAOB co s(n, r) y cos (n, £) 
cos (n, Z) H cooTBeTCTByioLgHe npoeKynH BeKTopa chaw THHiecTH Ha och r, / 

g r = — g cos (n, r) = — g [si n 9 sin y cos 9 cos & cos (Z — X)], 



Si — ' g cos (n, y) — — g [sin 9 cos y — cos 9 sin f y cos (Z — X)], 
Si = — g cos (n, I) = — g [— cos 9 sin (Z — X)]. 


(57) 


CpaBHHBan 3TH Bbipa>KeHHH C BbipaJKeHHHMH (55) H npHHHMaa BO BHHMaHHC 3aBHCHMOCTb 
\ie>K4y g h g {)y 4aHHyio cpopMyAoif (56), noAynaeM c npHHHTofi TonHocTbio 


sin 'ysin y-t- cos f Cos i cos </ — >.) = !, * (^)- > f (^*)* V. 


- sin 9 cos y h cos 9 sin y cos (Z 



^ ^^4 

dty 4 


5^1 2 


<vl 2 

4 


-+- 55., 




( 58 ) 


cos 9 cos y sin (Z — X) = 


dA 2 

dl 


^^3 

d/ 


^4 r A ^2 
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M3 3THX Bbipa>KeHHfi CAeAyiOIIJHM 06pa30M MO^KHO nOAyHHTb HCKOMbie pa3HOCTH y-- y 
H A — /, KOTOpbie Ha3bIBaK)TCH TaKHie a6cOAK)THbIMH yKAOHCHHHMH OTBeCHbIX AHHUit Ha 

c(pepoH4e. Ymho>khm nepBoe ypaBHeHHe (58) Ha sin A, BTopoe ypaBHeHHe Ha — cos 9 h, c-aojkhb 
hx, noAy HHM 


sino — sin = - - 


1 ( dA Ag 

1 idB,y 

0 A 0 

a Bo 1 

[2 J H 

'cm 

L 

_| r. 

2 


0A0 ^ dB) oA% 0 A\ ^ Mo 

4 <*9 


*9 






01 


-sbJ-^ 


sin ^ 


cos ' 


Tax KaK npH MaAoft pa3HOCTH yrAOB y — y mojkho HanncaTb 

y y = (sin y - sin y) sec y l * ( s ^ n 9 — sin 9)“ tg 9 sec 2 y . 
to, VHHTbiBan Bbipa>KeHHe (59), noAynaeM 


'(4, + i i + 4 J + fi r y^ + } i !j 1 


./•i 


1 (oA.,\- 

2'Uj sec y tg 


(59) 


(60) 


(61) 


M 3 Tpexbero ypaBHeHHH (58) HaifAeM a — L Taic KaK 3Ta BeAHHHHa, ohcbhaho, BToporo 
nopHAKa, TO C npHHHTOH TOHHOCTbK) AOCTaTOHHO 3aMeHHTb CHHyC ee CaMHM yrAOM, a mho- 
>KHTeAb COS O cosy, COXpaHHH B HCM AHLLib BeAHHHHbl BTOpOrO nOpHAKa, npeACTaBHTb B BHAe 


cos y cos y = cos" y [cos (y — y) — sin (y — ~ y) tg y] — cos 2 y 
flpHHHB 3 to bo BHHMaHHe, AerKO noAynaeM 

d ( A > A a A i ~2 A ’ 2 ) 


1 d (A-, o- B 2 ) , , 

! ‘ ' ~ tg V 


(62) 


(a — /) cos" y 


oi 


oAo d Bo) . , 


(63) 


CpOpMyAbI (61) H (63) n()Ka3bIBaiOT, 4TO pa3HOCTH O 9 H /•"""/ COAepHiaT BeAHHHHbl 

BToporo nopnAKa mbaocth h Bbiuie. FIoaTOMy npn npeo6pa30BaHim pa3AHHHbix Bbipa>KeHHfi 
ot c(J)epHHecKHx KOopAHHaT k acTpoHOMHnecKHM mo>kho bo scex HAeHax TpeTbero H HeTBep- 
Toro nopnAKa MaAOCTH npocTO 3aMeHHTb y Ha y h / Ha A, a cooTBeTCTBy lonpie npeo6pa3o- 
BaHHH Heo6xoAHMO CAeAaTb AHinb b HAeHax BToporo nopnAKa mbaocth, npnneM 8 th H3Me- 
HeHHH 6yAVT BeAHHHHaMH neTBepToro nopnAKa. 06o3HanHM b o6njeM BHAe TaKoS HAeH BTo- 
poro nopnAKa b BHAe /y> (A, /). Flo cTpoKe TefiAopa noAynaeM * 


ri / i r^/ * \ /t \ OFo (y, A) , 1 «v OF o (y, a) 

A(y, i) = FA ?, A «-(v — ?) -y -*-(/— a) - 




(64) 


Bo BXOAHLgHX ClOAa pa3HOCTBX (y y) H (/ a), OHeBHAHO, AOCTaTOHHO COXpaHHTb 

A Hill b HAeHbl BToporo nopHAKa, T. e. COrAaCHO (pOpMy ABM (61) H (63) npHHHTb 


, dAo dBo 

O O ~~T~ ““t — A i 

• * do do 5 

/ ^ d Ao o 

/ — a = -y sec" y. 


(65) 


llpHMeHnn Tenepb yKa3aHHoe npeo6pa30BaHHe k n AeHaM Ao h 4 Bo, CTonn^HM b KBaApaT- 
Hbi x cKo6Kax, paBeHCTBa (56), noAynaeM aah Bbipa>KeHHH chaw TnnvecTH Ha ccpeponAe g 
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CAe4yioiijee OKOHqaTeAbHoe Bbipa>KeHHe, Bee qAeHbi KOToporo co4ep2KaT AHiub acTpoHOMH- 

qecKHe KOop4HHaTbi o h X: 


g = go [l - +- A. — 4 B 2 -+ 2A 3 - 1- 3A 4 — 5 At — 5 B\ — 10 A 2 B., -i- 
3 (dA 2 V 7 (dB 2 Y n 'JA-> dB „ 3 M4»\* 1 

+ 2 UrJ - 2 Uf ) — 2 7<f • (if) se<r ?J • 


( 66 ) 


rio4CTaBAHH CK>4a BbipaiKeHHH 4AH i? 2 H no (|)OpMyAaM (10) H (14) H 4eAaB HeKOTO- 
pwe npeo6pa3QBaHHH, riOAyqaeM BbipameHHe 4 ah g b BH4e cyMMbi ccpepHqecKnx (fyHKyufi 


S — So l«oi) 2 2 i a ,ik cos &X -t- b„ k sin Ick) P„ k (sin ©)}, 

\ v - =2 k = 0 J 


(67) 


r4e ko 9(J)(J) HuneHTbi a n x h b flk CAe4yioiijHM o6pa30M Bbipa>KaK)TCH qepe3 paHee BBe4eHHbie 
BeAH qHHbl: 




8 

68 . 

> 44 

4 


48 



«on = 

= 1 

3 C 

15 r ‘ 

- cc 20 -+- 

T 

C ‘20 

'~T { 

(C-., - 1 

*^22),‘ 



8 

52 

, 76 

1 


12 


' ^22); 

°20 

C 20 

3 5 1 

1 21 r> 

21 <7C 20 

7 

C 20 

y- T 

( C 22 ' 


— 3c 40 

72 

9 

24 198 



396, 



«40 

4 " 35 

rr 

35 CC 2o 35 

C 20 

— ' 

55 

22 ~+ f / 

22); 


« 2 i — = 0; a .> 2 = c 22 


68 2 , _ , 68 , 

7 CC 22 7 C 20 C 22 > **22 — **22 7 ^“22 


|2 , 

7 C 20 ** 22 * 


(68) 


a 


41 


**30 ' 2 cg 0 ; a gi — 2 c 31 ; 6 31 — tfyo — 2 c 32 ; 632 — 2£/ 32 ; tf 33 — 2c 33 ; 6 33 — 2 c? 3;{ ; 

3l/ 4l , ^2 3c 4 2 * ^^22 25 ^20^22> ^42 ^^22 25 ** 20*^22* 


**43 3c/ 4;j ; a 44 — 3c 44 


33 

70 


( c 


2 

22 


*^ 22 ); ^44 3^/ 44 


66 ; 

77 *' 22 ** 22 * 


§ 7. Onpe^eAeHHe napaMeTpos noTeHguaAa senraoro npHTfixteHHH na peayAbTaTOB 
Ha6AioAeHHH h OKOHHaTeAbHoe BbipaaceHHe aToro noTeHgnaAa 

KaK y>Ke 6 mao ynoMHHyTO paHbine, b HacTOHigefi pa6oTe HMeeTCH b BH 4 y onpe 4 eAeHHe 
napaMeTpoB, xapaKTepusyioiipix noTCHtjuaA 3eMHoro npHTHHieHHH H 3 pe 3 yAbTaTOB onpe 4 eAeHHH 
CHAbl TH>K.eCTH Ha 3 CMHOH IIOBepXHOCTH. FIpH 3 TOM 6 y 4 eM npe4nOAaraTb, HTO npe 4 BapHTeAbHO 
Ha ocHOBaHHH MaTepwaAa o mhpoboh rpaBHMeTpHHecKoft cbeMKe noAyqeHO pa3Ao>KeHHe cHAbi 
TJOKeCTH B pH4 no C(J)epiiqeCK«M (J)yHKIJHHM BH 4 a 

n n 

g -- A W) -1-2 2 (A„ic cos k/. -+- B„ k sin £/.) P„ k (sin 0 ), (69) 

2 Ar.-.-O 

T4C 9 H X aCTpOHOMHHeCKHe KOOp4HHaTbI. 

EcAH 6 bl BCH nOBepXHOCTb 3eMAH 6 bIAa CnAOIHb nOKpbITa rpaB HMeTpH HeCKHMH Ha 6 AIO- 
4 eHHHMH, TO nOAyqeHHe 3HaqeHHM AK)6 mX KO^(J)(j)H^HeHTOB pH 4 a (69) np 0 H 3 B 04 HA 0 Cb 6 bl 
npocTo h He3aBHCHMO 4 pyr ot 4 pyra. 9 to pa3AonieHHe mo>kho 6wao 6m C 4 eAaTb npaKTH- 
qecKH 40 aio6oh >KeAaeMOH rapMOHHKH n. 4ah Hauinx geAeii mokho 6mao 6 bi HcnoAb30BaTb 
AHUIb HaqaAbHbie HAeHbl TaKOrO pa3AO>KeHHH 40 /Z = 4, B COOTBeTCTBHH C BBe 4 eHHbIM Bbiuie 
noHHTHeM o 36MHOM c(pepoH4e qeTBepToro nopn 4 Ka, h OTKHHyTb b pa 3 A 0 >K.eHHH (69) ocTaAb- 
Hbie q AeHbi KaK Bbixo4aiijHe 3a npe 4 eAbi npHHHToM to^hocth BbiqncAeHHg. 
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04 «aKo b 4aHHoe BpeMH MHpoBan rpaBHMeTpHHecKaa CT>eMKa eiije oqeHb 4aAeKa ot 
cnAOiuHofi ceTH, xoth 6w h pe4K0 pacnoAOtfteHHbix nyHKTOB. OrpoMHbie npocTpaHCTBa 3eM- 
hoM noBepxHocTH, oco6chho noBepxHocTH MnpoBoro OKeaHa, euje coBepiueHHO rpaBHMeTpn- 
qecKH He o6cAe40BaHbi. FloaTOMy b 4aHHoe BpeMH onpe4eAeHne 4a>Ke He6oAbmoro qncAa 
K03({)<pHIJHeHTOB pH4a (69) npe4CTaBAHeT 3HaHHTeAbHbie Tpy4HOCTH. BKAIOHeHHe B pa3AOHieHHe 
rapMOHHK Bbicmero nopH4Ka He onpaB4biBaeTCH HaAHqneM HMeioujerocH MaTepnaAa h mo>kct 
4aaie BHeCTH 40nOAHHTeAbHbie HCKa*KeHHfl B K03({)(J)HyHeHTbI nepBbIX rapMOHHK. BepOHTHO, 
Han6oAee paijnoHaAbHo npn tbkhx o6cTOHTeAbCTBax b pa3A0HieH hh (69) orpaHHHHTbcn AHiub 
HAeHaMH 40 n — A b cootbctctbuh c npoH 3 Be 4 eHHO 0 3 aMeHoS ToqHoif (pnrypbi reoH 4 a 3 eM- 
HeHbiM c(pepoH 40 M ^eTBepToro nopn 4 Ka. OcTaBiimecH KostptpHLjHeHTbi b TaKOM pa 3 Ao^KeHHH h 
6y4yT e4'IH006pa3HbIM o6pa30M COOTBeTCTBOBaTb HMeiOHjeMyCH HaAHHHK) 4aHHbIX O rpaBH- 
MeTpH^ecKOM noAe 3eMAH. 

KaK 6bl TO HH 6bIAO, 4AH 4aAbHe0LHHX IipHAOHieHHi! CAe4yeT npHHHTb H3BeCTHHM pa3A0- 
>K 6 HHe (69) 40 3 HaneHHH /z — 4. TaKoe pa3AO>KeHHe He 4oa*kho co 4 ep>KaTb rapMOHHKn nep- 
Boro nopn 4 Ka, t. e. KoafjxJmijHeHTOB A 1Qy A lly B lly 4ah Hero 4eAaeTCH Heo6xo4HMoe ypaB- 
HHBaHHe Hcxo4Horo rpaBHMeTpHHecKoro MaTepnaAa (/KoHrOAOBHH, 1952, CTp. 78); KpoMe Toro, 
B 9TOM pa3AO>KeHHH MOiKHO C IipHHflTOS TOHHOCTbK) 3apaHee IlOAO^KHTb A n = 5 21 = 0, KaK 
9to cAe4yeT H3 pesyAbTaTOB Ha6AK)4eHHS Ha4 H3MeHeHneM uinpoT. 

TaKHM o6pa30M, 6y4eM npe4noAaraTb, hto mh HMeeM pa3AOHseHHe (69), 4 ah KOToporo 
H3BeCTHbI HHCAeHHbie 3HaHCHHH BCeX 20 OCTaBIUHXCfl K09({)<})H^eHTOB HanaAbHblX rapMOHHK 
40 72 = 4. 3 tO HMeHHO H HBAHeTCH TeM OCHOBHbIM MaTepnaAOM, KOTOpblfi CAy>KHT 4AH Olipe- 
4eAeHHH hckomwx napaMeTpoB, xapaKTepH3yioii5Hx noTeHijHaA 3eMHoro npHTHHieHHH. CpaB- 
HHBan Me>K4y co6o0 Koatp^HijHeHTbi pa3AO>KeHR8 (67) h (69), noAyqaeM nepBbie 20 H3 22 
ypaBHeHnS cncTeMbi (70). 1 ,4sa nocAe4Hnx ypaBHeHHH stoS CHCTeMbi cooTBeTCTByioT paHee 
npHBe4eHHbIM COOTHOIIieHHflM (7) 4AH BeAHHHHbl <7 H (50) 4AH CBH3H Me^K4y 7 * 0 H MaAOfi 
noAyocbio o6i^ero 3eMHoro 9AAHncoH4a 6, noAynaeMog H3 pe3yAbTaTOB acTpoHOMO-reo4e- 
3wqecKHx pa6oT Ha MaTepHKax. CncTeMa 22 ypaBHeHHft (70) co4ep*KHT, TaKHM o6pa30M, 
22 HeH3BeCTHbIX, a HMeHHO: 19 K09tf)(pHIJHeHT0B C n]c H d vk H TpH BeAHHKHbl 7, cr 0 , r Q . 


Ch 

c t e 

Ma ypaBHeHH 

H 

4 a h onpe 

4 e a e h h h 

n a p a m ( 






3 e m h o r o 

n p H T H 

>k e 

H H H 

1) 



8 

68 

44 

4 Q 

48 

9 48 /9 

Am> 


rj 

3 

15 G 

1 15 ^20 


T c 

22 5 2 2 

2) 

^20 

/ 

8 

52 

76 

1 o 

12 

12 JC 

= tfo^ C 20 *-~3 17 -* 

21 

rr ~ 21 GC w 

— _ 

7 ^20^ 7 

C 22 ^ 7 

3) 

^40 

- ?|) {^ C 40 

72 o 


24 198 

396 



1 35 

+- 

35 ac 2o ' 35 ( 

c 20 35" 

^22 " 

- 35 * s ) 

4) 

A,„ 

— nO ( C 22 

68 

- 7 r : C 2 'l 


2 , \ 

7 c. 2u c 32 j . 




5) 

^22 

— §0 (^22 ~ 

68 , 
7 nc 

►2 f 

- y C 20 ^ 2 .,) , 




6) 

^30 

* S$ c tfty 







7) 

^31 

= i y 







8) 

•®31 : 

“ o ()2^31 » 







9) 


= Po 2C;j2, 







10) 

^32 

II 

Oct 

'nd 

tsS 







11) 

^33 

§02033, 








noTPHUHaAa 


(70) 


1 9th 20 ypaBHeHHH coBna^aioT c ypaBHeHHHMH (59), noAyneHHbiMH b ynoMHHyTon y^e pa6oTe (HyMepos 
H XpaMOB, 1936), eCAH B IIOCAeAHHX IlOAOiKHTb <?21 = C?21 — 0* 

519 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


12) 

B;; , 

= §M*, 




13) 

A n 

£l)3 C 41> 




14) 

Bn 

~ i y 




15) 

An 

= go (3c 42 

4 

35 

nc 22 - 

66 t \ 
35 ) 1 

16) 

7^42 

— &■ ( 3c/| , 

4 

+ ~ 35 

'7c/ 22 - 

- 6 ^C </ \ 
35 c 20 u 22 1 * 

17) 

A 13 

== J?(|3C|.,, 




18) 

^43 

— gu3f/ l:i , 




19) 

^44 

= 2 U [ 3c U 

33 

70 

4- -* 

33 i > \ 

70 22 ) • 

20) 

4 

— “(1 (3C/ 1| 

33 

35 


). 

/ 


oo\ r (■> 12 , 24 1 , , 72 2 

22) b r t) ^1 25 17 35 ^ c 2o 5 c 2o * 35 c 22 



( 70 ) 


PeuieHHe 9 toM chctcmh ypaBHeHHit Heo6xo4HMo npOHSBO^HTb mcto^om nocAe4<>BaTeAb- 
HblX npn6AH>KeHHli. M02KHO 9 TOT npogecc BbinOAHHTb CAe4yK)UJHM o 6 pa 30 M. 
ripe>K 4 e Bcero cocTaBHM 19 bcah^hh 




A.nk B?ik 



( 71 ) 


Pa 34 eAHB ^eTBepToe h iihtoc H 3 ypaBHemiM ( 70 ) Ha nepBoe H 3 hhx, rnvieeM c TOHHOCTb fo 

40 BeAHMHH BTOpOrO nOpfl4Ka C.).> = T 22 H d 22 = “ 22 , a CAe40BaTeAbH0, C TOHHOCTblO 40 Be- 

ahhhh 4 -ro nOpH4Ka 


1 - = T“, H = ' 


—2 


Pa34CAHB 3aTeM BTopoe H 3 ypaBHeHHii ( 70 ) Ha nepBoe, Hafi4eM, npHMeHHH MeT 04 nocAe40- 
B 3 Te AbHbIX npH6AH>KeHHH, CAe4yiOIIjee Bbipa>KeHHe c 2( , C nOAHOft npHHHTOH TOHHOCTbK): 


8 100 , 4 1 o 12 , 

C 20 T 20 3 7 9 7 * 21 GT20 * 7 T ' i() 7 T -2 1 "22)* 


( 72 ) 


Tomho Tan >Ke, pa34eAHB TpeTbe ypaBHeHHe ( 70 ) Ha nepBoe H 3 hhx h npHHHB bo BHHMa- 
Hue Hafi 4 eHHoe Bbipa>KeHHe ( 72 ) 4ah c 20 , HafiAeM aHaAornqHoe Bbipa>KeHHe aah 


""40 ~ 


1 _ 40 o 

3 T -*o“ f '"3 G " 


72 66 132 , 

7 aC 20 35 *20 1 35 ’ T i>2 * ~ h )» 


( 73 ) 


0 npe 4 eAHH Henocpe4CTBeHHO H3 nepBoro h nocAe4Hero H3 ypaBHeHHM ( 70 ) g 0 h h 
npHHHB BO BHHMaHHe Bbipa>KeHHe ( 72 ) 4AH C 2M , HaXOAHM 


30 \i) 1 ' 


8 124 4 4 2 48 «> 9 . '] 

3 r ' 1 9 C 1 3 "so 5 T 20 5 ( T 22 "* '*22) J 


r u = 61 


8 1144 2 124 37_* 72 2 

r i>o * 3 ^ f 63 ' 7 ~ 21 " ' 35 ~ 2 <> " 35 ( T *2 * 


( 74 ) 

( 75 ) 
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3TH 3Ha4eHH,J 4 AH g n h r 0 b Bbipa^KeHHe 4 AH <t b npe 4 nocAe 4 He.M H 3 ypaBHe- 

HHft ( 70 ), HaX 04 HM 


— ^ b n_ \ 
~ 2 T ™>- 


( 76 ) 


BeAH<iHHa c? h 40AiKHa 6 biTb pacqHTaHa b n e p b y jo oiepe4b no btoS (popiuyAe, 
TaK KaK OHa bxoaht bo Bee npe 4 M 4 yioigHe (popMyAbi. 

Ilo4CTaBHB Tenepb b neTBepTyio h nnTyio H 3 <J)opMyA ( 70 ) BeAHHHHy g 0 no (popMyAe ( 74 ) 
h c 2{) no (popMyAe ( 72 ), Haxo4HM 


c 90 = t, 


2 164 \ 

1 1 1 7 Tau 2 T ff ) - 

i /' 2 164 \ 

a 22 ,» 22 yi j t 20 -+- 2 i • 


( 77 ) 

( 78 ) 


4 ab ocTaAbHbix napaMeTpoB aHaAornqHbiM o 6 pa 30 M noAynaeM c Toft >ne TOHHocTbio 
_ 1 _ l , _ 1 _ _ 1 

c 30 — 2 T 3°’ 2 T31 ’ ^ 31 — 2 " 31 ’ C32 — 

j 1 1 j 1 1 

■52 2 ,l 32> C 33 " 2 ~ T 33» “33 "o' ^33? C 41 = ~o~ T 4lJ 


v _ 1 _ 

“41 3 ,k 4l> C 42 3 


T 42 


12 


22 


7* aT 22 35 T 20 T 22 » 


(79) 


, _ 1 _ 12 22 1 

a 42 3 <l 42 7 ^ r 22 ‘ 4 ~35 T 2(\ T: 22y C 43 3^43^ 

J _1_ _ t 1 11, t) 2 s / 1 

a 43 3" ,¥ 43’ C 44 3 T 44 ~+~ 7Q ( T 22 "22) J ^44 ~ Q ~44 f 


11 


3 ’ T ~ 35 T 32"22. 


3 aMeT«M nonyrao, ito onpe4eAeHHe yKa 3 aHHWx Hen 3 BecTHbix H3 chctcmw ( 70 ) 4aeT 
TaK>Ke B 03 M 02 KH 0 CTb noAyqHTb npocTO BeAHnnHy Maccw 3 eMAH h 3 HaqeHHe noTeHynaAa chaw 
TH>K ecTH Ha noBepxHOCTH reoH 4 a 3 cmah no (popMyAaM 


fM=g n r l 
K = gor„ 


( 80 ) 


COOTB 6 TCTBeHHO C (J)OpMyAaMH ( 7 ). 

K°r4a noAyqeHbi 3HaqeHHH yKa3aHHbix Bbime napaMeTpoB, OKOHnaTeAbHoe Bbipa>K6HHe 
noTeHjjHaAa 3eMHoro npnTH>KeHHH y4o6HO npe4CTaBHTb b CAe4yioiijeM BH4e: 

/y — fM 1 1 1 ^ [c, fl P 20 (sin />) f - (c.,., cos 2/,,,. - d., 2 sin 2f r ,,.) P 22 (sin <1)] - « 

(> ) [C311P30 ( sin 1 ( c m cos 7 rp . — sin t ly . ) P„ (sin H) )- 

1 ( c .i 2 cos 2^r P . ■ d. V2 sin 2/ rp . ) P :]2 (sin S) i 
1 (c ;) ocos3/ rp . sin 3f rp . ) P 33 (sin S)] ~i- 
1 ( r °) [ c 4 u^m(sin S) » (c n cos f rp . — </ 41 sin f rp . ) P Hl (sin 4 
» (c .,2 COS 2 * rp . ----- sin 2/ rp . ) P j2 (sin S) +- (c 4; > cos 3f rp . — d in sin 3^ rp . ) P 4:! (sin $) •- 

»' (c n cos 4^ rp . — sin 4* rp . ) P 44 (sin S)]| . 


12 BtojiJieTOHb HTA, ,M> 8 (81) 


( 81 ) 
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9to BbipajKeHHe Aerno noAynaexca H3 (36), ecAH noAOiKnxb b HeM B 2 0, noACxaBHXb 
lV 0 = f — « npHHHTb BO BHHMaHHe Bbipa>KeHHH A, A, A * no <J>°PMyAe (14). KpoMe Toro, 

BMecTo r °c(l)epHqecKHx KoopAHHaT, ninpoTbi A H AOAFOTH / (cnex OT MepHAHana TpHHBHHa 
K boctokv), noACTaBAeHb. cooxBexcxByroujne hm anaHeHH* acxpOHOMnnecKHX aKeaxopnaAb- 
hwx KoopAHHax, ckaohchhb <p n rpHHBHnecKoro yrAa r rp . (c^ex k 3anaAy), no (ftopMyAaM 


/ = 360° — t r 


(82) 


§ 8. OnbiT onpeAeAeHHH ihcachhwx 3HaieHHH KoacjMpHgHeHTOB (JjopiwyAbi (81) 

A ah axoK ueAH ncnoAbsyeM pa3AO>KeHHe cham tjukccxh, Koxopoe 6 hao noAyieHo 
b oAHofl H 3 npeAbiAynjHX pa 6 ox aBXopa (^OHroAOBHi, 1952 ). Cnoco6^ noAyneHHB axoro 
paaAOiKeHHH, a xaKHte CBeAeHH* o MaxepnaAax mh P obo& rpaBHMexpniecKOH cneMKH, Ha ocho- 
BaHHH Koxopbix oho noAyneno, HOAP06HO H 3 AO>KeHbi b ynoMHHyxoH pa 6 oxe. HwKe h P hbo- 
AHTCH ^HCAOBbie SHaneHHH KOatpcfHIJHeHXOB A uk H B uk B P a3AO>KeHHH CHAbI XHHieCXH no cr 
pnqecKHM (hyHKUHHM ao nexBepxoro nopaAKa Ha ochob3Hhh pesyAbxaxoB yKasaHHOH pa 6 oxbi. 
n pH axoM B 3 HTbi peayAbxaxbi Bxoporo BapHaHxa hoa Ns 14 h 3 xa 6 A. 7 , noMeujeHHOH 
Ha exp. 50 — 51 9Toft pa 6 oxw. 9 xox hmchho pe3yAbTax Bbi 6 paH KaK Han 6 oAee BepoaxHbifi 
H 3 xex pemeHHH, b Koxopbix pa3AO>KeHHe npoH3BOAHAOcb no ccpepnnecKHM cpyHKijHHM TOAbKo 

AO qeTBepToro nopHAKa. mco ^ 

KpoMe xoro, b 3HaneHHe Ao» noAyneHHoe b yitaaaHHOM peuieHHH 1952 r., bboahm 
xenepb nonpaBKy, paBnyio -12 mfa, c B eAbio BOSMoatnoro HcnpaBAeHna ynoxpeeAaroigeflca 
AO CHX nop IloxcAaMCKofi CHCxeMbi b cooxbcxcxbhh c peayAbxaxaMH coBpeMeHHbix a 6 coAiox- 
HbIX H3MepeHHH CHAbI Tfl^eCTH . 1 

MncAOBbie 3HaneHHa (b Mrx) k o a <J> <J> h ijh e h t o b Air h B„ k $ o p m y a bi ( 69 ) 

A)0 
A 20 
A 2‘> 

B* 2 
A;u) 

A* j 

B m 

A 39 
B :i2 

A33 

B,)? t 

npHHHB, KpoMe Toro, aah oOigero 3 eMHoro aAAHncoHAa sHaneHHH 

5 = 6378070 m, a = 1:296.6, 

a aah yrAOBOii ckopocth BpaujeHHH 3 eMAH b 1 ceK. cpeAHero BpeMeHH 3 HaneHHe 

2~ 

86164.1 

h, n P OH 3 BeAH Bee pacnexbi no cf>opMyAaM (71)— (80), noAynnM CAeAywnjne OKonnaxeAbnue 
pe3yAbxaxw. 


__ 

979 764.83 

^40 

= 8.90 

— 

3 444.40 

^41 

= —1.96 

— 

5.56 

B\\ 

= — 1.18 

= 

—1.53 

A 42 

= 0.01 


8.67 

B±2 

= 0.24 


3.90 

^4.1 

= 0.14 



—1.87 

B 4;! 

= —0.03 

— 

0.70 

^44 

= 0.04 

— 

—0.98 

Bi 4 

= 0.05 

— 

0.83 




0.68 




1 B AaHHoe BpeMH erne hct bosmojkhocxh noAyMHXb oKOHHaTeAbHoe sHaneHHe axon nonpaBKH, TaK Kan 
eme He cAeAaH o 6 iuhh auaAHS acex npoHSBeAeHHbix aah axoro HaMepeHHH, a HeKoxopwe aScoAiornbie onpe- 
AeAeHHH h rpaBHMexpHHeCKHe cbhsh b paaHbix expanax euje He enoAHe aaKonnenbi hah He ony6AHKOBaHbi. 
Bo 3 mojkho , HXO Ha npeAcxoHHjeM b 1957 r. cx,e3Ae MeawyHapoAHoro reoAeanaecKoro h reocfHSHHecKoro coioaa 
6vAex ya<e hphhhto HeKoxopoe peiueHHe 06 axoft nonpaBKe. YKaaaHHaH b xeKcxe npeABapnxeAbHaH BeAHHHHa 
— 12 mta npeACxaBAHex o K pyrAeHHoe cpeAHee 3HaxeHne H3 H3BecTHbix b AaHnoe BpeMH oxAeAbHbix bwboaob. 
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W h c a o b bi e 3Haiemni b e a h 4 h h, bxo4hi|jhx b (fopM y Ay (81) 


(%>■) - 

<’;)(> : 
I 

<Ai • 

d+1 

d,. 


3Ha4eHHB 

b e a h q 

H H, 

-109 808 <10 “ s 

C||) — - 

358: 

574 

C 4 J -- - 

-67 

-158 

d n = - 

-40 

442 

r,o — 

0 

199 

r/jo — 

8 

— 96 



36 

- 

- 1 

- 50 

<•44 — 

1 

42 

^(4 

2 

34 



r » 


6 363 553 m 


fM -39 859X10'“ 


B upouecce Bbmnc.\eHHfl noAyqeHbi Taione cAe4yroujHe BeAHBHHw: 

* 171 88< ? 10 \ g u = 984 293.9 mfa, \V„ = 62 636 X 10 7 . 

cen.- 

rioAyqeHHbie pe3yAbTaTbi He MoryT npeTeH^OBaTb Ha 6oAbiuyio ToHHocTb. OchobhoB 
npHHHHoa 3TOrO HBAHIOTCH OrpOMHbie npoSeAb! B MHpOBoit rpaBHMeTpHqeCKoft CbeMKe 
Ha KOTopoa oeHOBaHo McnoAb30BaHHoe 34eCb P a3AoaieHHe chaw TaniecTH. BoAboiHe npo- 
CTpaHCTBa MHpoBoro oKeaHa, a TaK>Ke MaTepmcH b io>khom noAyuiapHH rpaBHMeTpuqecKH 
HCCAeAOBaHbl eLge COBepmeHHO He40CTaT04HO. 9 tO C>6CTOHTeAbCTBO MO>KeT 6bITb npH4HH0ft 
3Ha4HTeAbHbix CHCTeMaTH^ecK^x, He no44aioiijHxCH TOHHOMy yneTy oihh6ok b noAyqeHHbix 
pe3yAbTaTax.^ flo9TOMy noAyqeHHbiS pe3yAbTaT CAe4yeT paccMaTpnBaTb KaK npe4BapHTeAb- 
HblS, 4aJOIJgHH AH III b 0pHeHTHp0B04H0e Iipe4CTaBAeHHe O nopH4Ke pa3AH4HbIX HAeHOB B pa 3 - 
Ao>KeHHH noTeHynaAa 3eMHoro npHTH^neHna. 


AHTEPATYPA 

?KoHroAOBHq H. 4 . 1952. BHeiuHee rpaBMTaijnoHHoe noAe 3eMAH h cpyH4aMeHTaAhHbie nocTOHHHbie cbh- 
saHHhie c hhm. TpyAbi HTA, 3 , A. — M. 

^ ° ” 6° A° B M l ^ ^ 1956 06 onpeAeAeHHH pa3Mepo B o6njero aeMHoro 8AAmicoH4a. Tpy4bi HTA, 

H 4 e A h C O H H H 1936. TeopHH IIOTCHyHaAa C IipHAO>KeHHHMH K TeopHH (pwryphl 3e M AH H reO(t)H 3 HKe. 
2-e H34., A. — M. ^ 

H y m e p o b B. B. H 4. H. XpaMOB, 1936. 06 0 iipe 4 eAeHHH (Jwrypbi reoMAa Ha ochobahhh Ha 6 Aic> 4 eHHH 
CHAhl THWeCTH. Eioaa. AcTp. HHCT., 40 , A. 

IlnyeTTH PI. 1933. Ochobw MexaHnqecKOH TeopnH (fwrypbi nAaneT. M.— A. 

C a y 4 c k h fi CJ). A. 1888 . 06 m,aH TeopHH (pnrypbi 3 cmah. M. 

riocTynnAo b P e 4 a k uhkj 
11 hioah 1956 r. 
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T.VI 


EfOJiJieieHb HHCTHTyia TeopenmeCKOH Actpohomhh 

1957 J Vfe 8 ( 81 ) 


IlepHOAH'iecKHe abh^chha lacTHgu b iioac THroTeMH Bpaigaioigerocw 

TpexocHoro 9AAHncon#a 

/O. B. EarnpciKoe 


PaccMaTpHBaeTCH ^BHateHMe nacTnuw c Maccoii, pasHOH Hy ak> , 1104 ^ewcTBHeM npHTHaieHMH oAHopoAHoro 
rpexocHoro BAAHncoHAa, MaAo oTAimaioigerocH ot cfpepbi Toro ate o6<beMa. Saahhcowa paBHOMepHo npaigaeTCfl 
HOKpyr oahom H 3 oceit caMMeTpaa. 

lIoKa3aHO cyigeCTBOBaHae uepHOAaaecKHX pemeHaa TpeTbero, BToporo a nepeoro CoproB b paccMaTpa- 
BaeMoa 3aAaae. 


THE PERIODICAL MOTIONS OF A PARTICLE UNDER GRAVITATION OF A ROTATING THREE- 
AXIAL ELLIPSOID, by /. W. Batrakov . — The article discusses the motion of a particle of zero mass 
under the action of gravity of a homogeneous three-axial ellipsoid, the latter differing but little from 
a sphere of the same volume and rotating uniformly about one of the axes of symmetry. 

The possibility of periodical solutions of the third, second and first sort in this problem has been 

established. 

nepHOAHiecKHe 4BiuKeHHH b oKpecTHocTH rpaBHTHpyioiijero TpexocHoro 3 AAHncoH 4 a, 
HacKOAbKo HaM H3BecTHo, eu|e HHKeM He H 3 yqaAHCb. H 3 BecTHbi ahihb pe 3 yAbTaTM, otho- 
CHigHecH k nacTHOMy CAyqaio, Kor^a rpaBHTHpyioujHft aAAnncoHA hbahctch saabdcohaom 
B pameHHH. HaH6oAee noAHo ohh H 3 Ao>KeHbi b KAaccHHecKoH MOHorpa<}>HH (Moulton, 1920). 
YnoMHHeM euje pa6oTy V. H. Ay6ouiHHa (1945), r4e paccMOTpeHbi npocTpaHCTBeHHbie 
nepno^HHecKHe abhjkchhh no4 AeifcTBHeM npHTjmeHHH 3 AAHncoH 4 a BpaigeHHH h HecKOAb- 
K„x KOHueHTpHHecKHX KpyroBwx KOAea, pacnoAOiKeHHbix b sKBaTopnaAbHoft nAocKocTH. 

Me>K4y TeM, H3yqeHHe cboActb 4BH»;eHHfl b OKpecTHocTH TpexocHoro 3AAnncoH4a 6wao 6bi 
BecbMa noAe 3 HWM, Tan KaK, noMHMO noAyqeHHH hobmx pe3yAbTaTOB, iio 3 boahao 6bi 
c 6oAee o6igeft tomkh 3peHH« ocBeTHTb y*e H3BecTHwe oco6eHHocTH abhjkchhh b pa3AHq- 
Hbix qacTHbix CAyqaax. 

HacToaiijaH pa6oTa npecAe4yeT LjeAb HayqHTb y c aobhb cyujecTBOBaHHH HeKOTopwx npo- 
CTeKuiHX ceMeiicTB nepno4nqecKHX peineHHH b OKpecTHocTH rpaBHrapyioujero TpexocHoro 
3AAHncoH4a. FlepBbie 4Ba naparpa<J)a hmciot bboahmH xapaKTep h co4ep>KaT rAaBHbiM o6pa- 
30 m o6igHe Bonpocbi. B ocTaAbHbix naparpatpax mh 3 aHHMaeMca HenocpeACTBeHHo nepHOAH- 
MecKHMH peuieHHHMH . B yeAHx y406cTBa hsaojkchhb B nepByio oqepe 4 b paccMaTpHBaiOTca 
pemeHHH TpeTbero copTa h AHiub b nocAeAHioio ouepeAk peiueHHH nepBoro copTa. ripn 
3TOM Mbi CTapaAHCb no bo3mojkhocth AeAaTb ynop Ha Bonpocbi cyujecTBOBaHHK, He yBAe- 
KaHCb CpaKTHHeCKHM BbIMHC AeHHCM peiHCHHH. 


§ 1. IlocTaHOBKa saAaHH. PaaAOJKeHae nepTypfiauHOHHoft (pyHKijHH 


PaCCMOTpHM 04 H«p 04 HbliS rpaBHTHpyiOUJHlt 3AAHnCOH4 
Ecah ypaBHeHne 9 aahiicoha^ 3anneaHo b BH^e 


x- y- -i 

i. 


h o6o3HaiHM ero Maccy qepe3 M. 


( 1 . 1 ) 
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to noTeHywaA aAAiincoH4a Ha bhpliihiok) ToHKy c Koop4HHaTaMH x 9 //, z Bbipa>KaeTea 

H3BeCTHOft (pOpMyAOfi 


V 


= 4™J( 


1 (l r . 

___ y 2 z2 \ 


J \ a 1 S 

b- -+- S C~ -i - s / 

V ( a 2 -+- s) 1 


ds 

) (tf+s) (c 2 


*~s) ’ 


( 1 . 2 ) 


r nocTOHHHan TnroTeHHB, a u — peuieHne ypaBHeHHa 


a - 

a 2 -+- u 


I- 


.V 2 

A 2 “+■ // 



+- u 


(1.3) 


By^eM npe 4 noAaraTb, hto saahiicoha (1.1) mbao oTAH^aeTCfl ot c(J>epbi pa 4 nyca R 
n mto o6i>eM ero paBeH oG'beiwy ccpepw. rioAb 3 yHCb sthm, mo>kho HanHcaTb 

a- — R- i 7. , b* = R 2 f- % c* = /?'- h- y, (1-4) 


1'40 7, V, V - MaAbie BCAHHHHbl, C TOHHOCTblO 40 MaAbIX 6oAPP BblCOKHX IlOpflAKOB, CBH3aH- 
HblO COOTHOIlieHHeM 

7 . i V i -v — 0 


b CHAy paBeHCTBa o6T>eMOB sa AH ncoHAa h ccpepbi. Ecah bbpcth SKcyeHTpncHTeTbi r a a b h bi x 
\iefni4naHHbix ce^eHUH 




(1.5) 


TO c TOMHOCTblO 40 MaAbIX BTOporO nopH4Ka 6y4eM HMeTb 

2 */ 4--P a - 4 - 2[i 


( 1 . 6 ) 


Pa3A<)>KKM iiOTeHUnaA (1.2) no CTcneHHM 


V = 


km 

» 


3 

10 


k 2 M 


7, [i, y, Tor4a no Ay q hm 

x.v 2 -+- ity 2 ■+- Yz 2 


(1.7) 


riycTb 9 AAnncoH 4 (1.1) paBHOMepHo BpaiiiaeTCH BOKpyr och OZ c yrAOBoil CKopocTbK) 
n h nvcTb cncTeMa Koop 4 HHaT OX, OY , OZ CBH3aHa c 3 AAnncoHAOM h spaiyaeTCH BMecTe 
c hhm. Tor4a ypaBHeHHH 4 BH>KeHHH qacTHijbi no 4 bahahhcm npnTH>KeHH h 3A AHnconAa bo Bpa- 
inaiOIIlHXCH OCHX MO»HO 3anHCaTb B BH4e 


d 2 x 
dt 2 

n l dy 
~ ln dt 

/*> 

n A — 

✓)K 

f).r ’ 


d-if 

dt- 

' ^ dt 

/7 - // = 

0V 

<>!! ' 

(1.8) 


d ~z _ __ 





r/7 2 _ 

&z ’ 




fap V onpe 4 eAaeTCH (JjopMVAofi (1.7). 

BBe4eM b 3th ypaBHeHHH h b Bbipa>KeHHe (1. 7) 6e3pa3MepHbiH m a AbiH napaMeTp 0. ,4 ah 
3TOrO no A02KHM 

j* 0 k-M-J. — 05., J 3 0 k'-’M'i = fly-, 3 0 k-M-; - Ov, (1.9) 

525 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 



Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


I\4e A, [a, v - HeKOTopbie BeAHHHHbi tskoh >Ke pa3MepHocTH KaK h i'Wot, CBH3aHHbie ycAo- 
bhcm )« i ;a + v= 0. Tor4a K npe^CTaBBTCH P h4om no CTeneHHM MaAoro napaMeTpa 

F= V {t i 01/, « • • • , 

r4e 

1/ 1 / ^a* 2 -+- JJ.£/ 2 f Vz- Ax 2 ■+• my 2 — (A f a) Z 2 

7"' K i = “ —* =--* ~r> (1.10) 

llpH 0 0 9AAHIICOH4 o6panjaeTCH b c(pepy h 4BH>KeHHe nacTHijbi npoHcxo4HT no HeB03- 

MynjeHHOMy KenAepoBCKOMy 9AAHncy. Mach 0V }) mo>kho paccMaTpnBaTb KaK Han6oAee cyn^e- 
CTBeHHy k> nacTb iiepTyp6ayHOHHO0 (pyHKUHH. 

Bbipa3HM V v nepe3 9AAHnTHnecKHe 9AeMeHTbi. Koop4HHaTbi nacTHybi Bbipaa<aiOTCH qepea 

3AAnnTHHecKHe SAeMeHTbi CAe4yiou^nM o6pa30M: 


x = r (cos u cos 12 — sin u sin 12 cos /), 

y = r (cos u sin 12 \ sin u cos 12 cos /), (1 . ] J) 

z — r sin u sin /, 


r4e r ecTb pa4Hyc-BeKTop qacTHLjbi (OP Ha pnc. 1), n - apryMeHT uiMpoTbi, / — HaKAOH- 
HOCTb Op6HTbl K 3KBaTOpHaAbHOH nAOCKOCTH 9 A AH n COM4 a, 12 = Z N Oil — ri t ~ paCCTOHHHe 
y3Aa ot HanpaBAeHHH och OX. Hepe3 ON na pnc. 1 o6o3HaneHo HanaAbHoe noAomeHHe 
SoAbinoH OCH 9AAHncoH4a, nepes P— h acTHya, nepea II -nepwreAna op6nTbi. Bosboah 
( 1.11) B KBa4paTbi h no4CTaBABH B (1.10), noAynHM 

V ' = j 1 *-■ ' f x - (1 - **) a cos (2u I 212) i X.<7 4 cos (2u - 212) i - 

I 2x<7- (1 -- '7-) COS 212 i 6-7- (1 — g' z ) cos 2 «}, ( 1 . 12) 

r4e (>6o3HaqeHo 

' 7=sin i* *=£v-£- (i i3) 

llpH noMonjH H3BecTHbix Ta6AHy (Cayley, 1859), 1 orpaHHqHBaacb qeTBepTbiMH CTeneHHMH 
9 KcyeHTpncHTeTa e y noAyqaeM pa 3 AO>KeHHH 


r " — a *' Jl -+ ^ e l i ^ e 4 * e :l j cos/ i 

(■! e ’ ~2 e 1 ) COS 2/ H T P ! cos 3/ cos 4/J 
r " ‘ cos 2" = “’!( — ?<• « 12 .') cos / . (l - I e s 1 £ .*) 

( 2 « - w '1 «««» • (x - T .') cos 4/ . 

, 845 .. 533 4 ..j 

f 48~ e cos 1 | 6 e cos 6/j , 


cos 2/ 1 


r‘ "sin = 




e 1 


24 


sin I ^1 


e“ I 


37 

48 




l 21a 


( 2 '• ' IT " I sin 3/ ' ( T - VI e ') sin 4/ 

, 845 .. . . 533 4 . ,,| 

1 4^' e Sln 5 / > e 4 sin 61 , 


(1.14) 
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r ^ e v • hcthhheh, a / — cpeAHHfl aHOMaAHH. Hepe3 a o6o3Ha»ieHa 6oAbuiaH noAyoeb 

MacTHijbi (He nyTaTb c 6oAbiuoa noAyocbio saahiicosw). Y^HTbiBaa, hto u—v-\ 
(o — paccTOHHHe nepwreAHH ot y3Aa, oKOHHaTeAbHO noAynaeM 


K - 

-2\± •(! -6i- i 
" 2a :! \ {l ° 

- 6* 4 ) 


3 ■ + "8 


COS / * 


-(i 

7 

* 2 e 

* j cos 


e :; cos 3/ 

77 , , 

-g <? 4 cos 4/ | H 

1- 

y.(l 

-^L(- 

1 

-2 e 1 

L <-1 

I COS (/ -I- 

2m i- 2! 

4)-l- 48 c ! cos(/- 

2(0 — 2 U) -4- 


>-!**■ 

13 A 

16 e ) 

cos (2/ •- 2<o --I 

211) + 

1 e 4 cos (2/ -2 m 

212) i- 


123 :! > 

16 A 

| cos (3/ - 

+ 2<o 

K 211) 4- 

( 17 2 

\ 2 e 

— -2^2 p‘j cos (4/ + 

2(o - \ 212) »- 


845 
“48 e 

:J cos (5/ 

i 2(o - 

i- 211) »-■ 

e 4 cos (6 / h- 2m * 212) 

j- 

1 / 


e 16 < 

? cos (/ -i- 2(o 

— 211) H 

h- e 3 COS (/ 2(0 

+- 211) 1 

H 

l 1 - j"' 

13 A 

+ 16 e ) 

cos (21 i 2<o - 

- 211) -+- 

-^e 4 cos (2/ 2(o 

i-2il) \ 

-(f 

123 • 

? 16 C 

^ cos (3/ 

i 2(o 

— 211) + 

/ 17 , 

' V 2 e 

e 4 j cos (4/ -+* 2w — 212) -h 


845 

e :i cos (5/ 

i-2o> 

- 211) i 

533 , 

16 e ' 

cos (6/ * 2(o — 2Q 

»]- 


7 2 (1 - <7 2 ) 

U'-t 

e~ «- 

^ e 4 j cos 211 * 

( 2 e ' 16 e ") < C0S 

; (/ — 211) +• 

-1 

1 cos (/ 1 

211)1 -i- ( 

r 9 

4 

■Mi 

cos (2/ 

— 211) 1 cos (2/ 1 - 

211)} 



53 ■ 

~ * 16' e 

! ( cos 

(3/ » 2ll 

;) i- cos 

(3/ — 2U)j 1 



e* {cos (4/ +- 242) -» cos (4/ — 242)} J h- 

i fa-(\ -'7-)[( 2 16 e ) cos ( l + 48 e :1 cos (/ - 2m) -l- 

| e- t- jg e 4 ) cos (2/ I- 2m) i ^ e 4 cos (2/ -- 2m) » 
-+-(-- e — ^ e :i ) cos (31 t 2m) +- (-y- e 2 - e 4 ) cos (4/ -+- 2m) - 1 

-t- cos (5/ +- 2m) -h - jg- e 4 cos (6/ - 2m)~|| . 

Pa3AO>KeHHe (1.15) noHa4o6wTCH HaM b 4aAbHeHineM. 


Op6HTW 
-0), T4e 


(1.15) 
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§ 2. IloBepXHOCTb HyAeBbIX CKOpOCTeH H TOHKH AH6papH 

y paBHeHHH 4BH>KeHHH to^kh b OKpecTHOCTH rpaBHTHpyioiijero 3AAHncoH4a (1.8) AonycKaK)T 
HHTerpaA Hko6h 


yy z 


n~(x 2 iy 2 )~i 


2 km 


\ 20 




■ Mr 


c . 


( 2 . 1 ) 


rioAaraB x=y—z= 0, noAyqaeM ypaBHeHHe noBepxHocTH HyAeBbix CKopocTeit, orpa- 
HHHHBaiOIljeii o6AaCTH B03MO>KHbIX ABHHieHHif. 9 tO ypaBHeHHe C TOHHOCTbK) 40 HAeHOB nep- 
Boro nOpHAKa OTHOCHTeAbHO 0 HMeeT BH4 


/ .> .,v 2 1c 2 M 

212 — n (X- I y~) 4 -• i 26 


lx* 


■ i x y~ 


= C. 


( 2 . 2 ) 


TaK KaK A', lj y Z BXOA^T B 12 TOAbKO nOCpeACTBOM KBaApaTOB, TO IIOBepxHOCTb HyAeBbix 
CKOpOCTefi o6Aa4aeT TpeMH nAOCKOCTHMH CHMMeTpHH, COBnaAaRDHJHMH C KOOpAHHaTHblM HnAOC- 




KOCTHMH: EcAH nOCTOHHHafl C AOCTaTOHHO BCAHKa, TO nOBepXHOCTb 212 =C HMeeT BHA, 
npeACTaBAeHHHH Ha pnc. 2, rAe 3auiTpHX0BaHbi oGAacTH B03Mo>KHoro abh^kchha. no Mepe 

yMeHbmeHHH C BHeiHHHA II BHyTpeHHHA o6AaCTH B03MOiKHOrO ABHiKeHHH c6AHiKaiOTCH H npH 
HeKOTOpOM C COnpHKacaiOTCH B ABOllHblX TOHKax. TOHKH nOBepXHOCTH HyAeBbix 

CKOpOCTeii o6bIHHO Ha3bIBaiOTCH TOHKaMIi AH6payHH. 


MtoCw OnpeAeAHTb KOOpAHHaTbl TOHCK AHdpaiJHH, Heo6x04HMO HOAO>KHTb ~~ = — 

_ d il _ n * 9 

— ~dz~ — U H on P e ^ eAHTb y , z y yAOB AeTBopaioiijHe bthm ypaBHeHHHM. HMeeM 


dil 


S28 


oil 

Tx 

dil 

~‘ r y 




~y 


( n 


k 2 M 

— V 


k*M 

r * 



20\x 


dil 


vz 


( k*M 20 v 
Z H r - 


5(j Kx ~ -+- < J a l •+• , 

■ -) = 0. 

r • 


50 ' AA “ " H ^ Vz ~' , 

r 7 

•) = 0, 

^ AX 2 -4- -+- V2^ ^ 

r 7 

■)=°- 


(2. 3) 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


Sanitized Copy Approved for Release 2010/02/26 : CIA-RDP80T00246A035600060001-0 


W 3 ypaBHeHHfi (2.3) bhaho, hto eAHHCTBeHHbie B03MOHiHbie peuieHHH 6y4VT npH z — 0, 
ecAH TOAbKO 0 AocTaTO^Ho MaAO. floAaraH z = 0, HMeeM 4Ba cAynaa: 


1) y = 0, z~ 0, n' 2 — 

2) A ==0, z — 0, n' 2 - 

OTCK)4a oKOHnaTeAbHo noAy^aeM: 


&M 

km 

\yV~ 


30X 


\x\* 

! y I 5 


1) 

!l -- 0 , 

Z = 0, X = --tr| 

/ 0>, 

2) 

* = 0, 

Z = 0, y = ± | 

V n "1 

(«o+ 0,J - 

4 

T4e 4AH Kpa TKOCT1I o6o3Ha i ieHO 


V " «n 



*/ km 


= 0, 
0 . 


(2.4) 


(2. 5) 


( 2 . 6 ) 


TaKHM <)6pa30M, hmciotch qeTbipe tohkh ah6p&{&hh, pacnoAOHieHHbie Ha npoAOAHieHMH 
ocefi 9AAHlICOH4a B SKBaTOpnaAbHoS IIAOCKOCTH CHMMeTpHHHO OTHOCHTCAbHO Ha^aAa KOOp- 
4 hhbt. MacTHya, noMeujeHHaH b Ato6yio H3 9 thx to^ck 6y4eT HaxoAHTbc* b coctohhhh 
noKOA oTHocHTeAbHo BpanjaioiijeHC H CHCTeMbI Koop4HHaT. 

BblHHCAHM eLge SHa^eHHH nOCTOHHHOfi C 4AH Ka>K4oft H3 9THX TOMfK. C TOMHOCTblO 
4o MaAbix Bbiuie nepBoro nopaAKa 6y4eM HMeTb: 


1) c - 

2) C 


3km 


a 0 

3 km 


20X 

3 

°0 

20, a 




HccAeAOBaHHe ycTofi^HBocTH 4BH>KeHHH b HaiUeHHbix tohk&x AH 6 payHH npoBeAeno 

b pa6oTe B. K. A6aAaKHHa (1957), ony6AHKOBaHHofi b 9tom Hie HOMepe „BioAAeTeHH . 
TaM Hie noAy i ieHbi nepnoAHHecKHe pemeHHH b oicpecTHOCTH 9 thx ToqeK. 


§ 3. Ilepno^HMecKoe pemeHHH TpeTtero copTa 

IlpHBe4eM ypaBHeHHH 4BHHieHHH qacTHyw k $opMe, y4o6Hoft aah uccAeAOBaHHfl, b 3 hb 
h KaqecTBe nepeMeHHbix KaHOHH^ecKne 9 AeMeHTbi 4 eAOHe: 

L = k\M \a, l = n(t~ O, 

G—lc \ M v'c (1 - e% o- (3. 1 ) 

H ■— k \ M \ ! a (1 — e 2 ) cos /, h — 12, 


r4 e a — 6oAbman noAyocb op6htm qacTHijbi, e ancijeHTpHCHTeT, / -■ - HaKAOHHocTb op6HTbi 
K ;-)KBaTopHaAbHoft iiaockocth, n — cpe4Hee 4BHH<eHHe, w — paccTOHHHe nepnreAHH ot y3Aa, 
12 — paccxoHHiie ot y3Aa 40 HanpaBAeHHH och OX Bpau}aioiije8cn chctcmm Koop4HHaT 
(AOAroTa y 3 Aa). Tor 4 a, ksk Aerno noKa3aTb, ypaBHeHHH 4 BHHieHHH npHHHMaioT bha 


dL 

dF 

dl 

dF 

dt ~ 

d! 1 

dt~ 

dl ’ 

dG 

OF 

dg 

dF 

~di~ 

V 1 

dt 

OG 1 

dH 

<iF 

dh 

dF 

dt 

dh ’ 

dt ~ 

“ ” r/// 1 
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r4e 

F = -+- OF) •-»- 6 2 F 2 + , 

p ^ . ju p W + + (3.3) 

* U 2Lr ^ ^ ** » * I ^.5 , * ‘ * 

3Aecb F,, F 2 . . . HBAHIOTCH nepHOAHBeCKHMH (f)yHKyHHMH nepeMCHHblX /, (/, /i BH4a 

W A'fZ., G, H) cos (il - t -jg \-2kh), (3.4) 

r4e AT(L, G, /7) — KoaiJxpHijHeHTbi, aHaAHTHqecKHM o6pa30M saBHCHUjue ot L, G, H. 

ripaBbie nacTH ypaBHeHHH (3. 2) He 3aBHCHT hbho ot BpeMeHH, h caMH sth ypaBHeHHH 
aHaAorHHHbi ypaBHeHHHM 4 Bii>KeHHH b orpaHHqeHHofl 3a4aqe Tpex TeA. Ho nepH04nqecKHe 
peuieHHH TpeTbero copTa orpaHuqeHHo8 3a4aqH H3yqaAHCb b Harnefi 6oAee paHHefl pa6oTe 
(BaTpaKOB, 1955). IloaTOMy HeKOTopbiMH pe3yAbTaTaMH, noAyqeHHbiMH b 3 toH pa6oTe, mojkho 

BOCIIOAbSOBaTbCH 4AH ITOAy l ICHHH nepHO^HMeCKHX peUieHHlt TpeTbeTO CopTa B nOAe TBTOTe- 
HHH TpeXOCHOTO 9AAHnCOH4a. 

HanoMHHM, B qeM coctoht mctoa PlyaHKape (Poincare, 1892) 4 ah Haxo>K 4 eHHH nepuo 4 H- 
qecKHx peuieHnii. 

n P H 0 — 0 c.HCTeMa (3.2) HMeeT peuieHue: 

L — L a , l=nt t / ( „ 

G — G n , g = g M (3.5) 

H— Ho, h— -n't i -h m 

i' 4 e G 0 , H„, /„, g u , h„ - ■- npoH3BOAbHbie nocTOHHHbie, a n — d g . Ecah n h n coh 3 - 

MepHMbI, T. e. OTHOUieHHe A paBHO OTHOUieHHK) 4ByX IjeAblX B3aHMHO npOCTbIX 4HCeA, 

TO (3.5) hbahctch nepH 04 H qec-KHM peuieHHeM h hocht Ha3BaHue nopouiAaioiijero peuieHHB. 
06o3naqHM nepno4 aToro peuieHHH uepe 3 T 0 . 

4ah Toro hto6w HaHTH nepuo4HuecKHe peuieHHH cucTeMbi (3.2) npu 0-4 0, 6 ah3khc 
k (3.5) h oGpanjaioujHecH b hhx npn 0 = 0, noAaraeM 

L ^-0 + A + 9l » / — fit + / 0 -I- Yj f- VJj , 

G — G 0 + [i 2 f- o 2 , g = gy -+- y 2 (3.6) 

//= //() +' A ~+“ ?g> h — - +~ /z„ -+■ Y;j r >:)y 

T4e {5, y — HaqaAbHbie OTKAOHeHHH peuieHHH (3.5) ot nopouviaioiijero peuieHHH, a */v • 

(py hku,hh BpeweHH, o6paujaioi^HecH b HyAb npn t = 0, h cocTaBAneM ypaBHeHHH 

h(T) = o, (r) = »A3 r -+->i ] (71 = 0, 

**(T) = 0, <IAT) = v 2 (T) = 0, (3.7) 

9h(D=o, j/ 3 (F) = -FAr-.-^(r) = 0, 

r 4 e 7* nepuo 4 hckomoto peuieHHH, BOo6i^e roBopn oTAHUHbiil ot F 0 Ha BeAHHHHy A T 
nopn4Ka MaAoro napaMeTpa 0. 

Pa3Aaran AeBbie uacTH ypaBHeHHH (3.7) no CTeneHHM [i, y, A F, 0, noAyqaeM ypaBHeHHH 
4 ah onpe4eAeHHH [i, y, A T, cooTBeTCTByioujux nepH 04 HuecK 0 My peiueHHio b BH 4 e (pyHK- 
0. B 9THX ypaBHeHHHX HAeHbl HyAeBOli CTeneHH OTHOCHTeAbHO y, A T 3aBHCHT 
ot HauaAbHbix 3HaueHH0 nopo>K4aioujero peuieHHH (3. 5) h, BOo6uje roBopn, OTAHUHbi ot HyAH. 
Me>K4y TeM onpe4eAeHHe [3, y, A T b BH 4 e roAOMop^Hbix cpyHKyuH 0, o6paujaioiijHxCH 
B HyAb npH 0 = 0, B03M02KH0 TOAbKO B TOM CAyuae, KOT43 3TH CB0604Hbie HAeHbl 

oTcyTCT By jot. npHpaBHHBan HyAio cBo6o4Hbie q AeHbi pa3AO>ueHHfi <p t , A no CTeneHHM 
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{}, 7 , A 7”, nOAyMaeM y C AOBHH, KOTOpbIM 40 AJKHM y 40 BAeTB 0 pHTb BeAH 4HHbl Z, 0 , G„, H u , !(,, 
/j„ 4AH Toro, 4 to6m B OKpecTHOCTH (3. 5) cyujecTBOBaAH HCKOMbie nepH04HMecKHe peuie- 
hhb. B HauieM CAyuae sth ycAOBHH wvieioT bh4 


r4e o6o3Ha4eH<» 


MAI ^ ‘i I A I = MAI 

0i u ^ ffn dh t ( 


[A] _ 

C 


= 0, 



<1 


( 3 . 8 ) 


( 3 . 9 ) 


Iipii HpM BblHHCACHHII ( 3 . 9 ) BMeCTO L, G, H , /, /l Hy^KHO I 104 CTaBHTb HX 3 Ha i ieH II H 
ii 3 noporKAaioiiiero peiueH.iH ( 3 . 5 ). 

Ecah j, A T H 3 BecTHbi, to TeM caMbiM hsbcctho w HCKOMoe nep:u)4 inecKoe peweHHe, 
TaK KaK ero Aerno riOAyHHTb co ckoah yro^Ho 6 oAbinoH tohhoctmo (paKTanecKHM pa 3 Ao- 
>KeHH 6 M B pH 4 HAH HHCAeHHbIM HHTerpHpOBaH lieM. TaK.IM o 6 pa 30 M, BCe 4 CAO CB041ITCH 

k onpe4eAeHHK) [5, H3 ypaBHema (3.7). 

B ciiAy Toro, hto npaBbie nacTii ypaBHemiH 4 bh^chhh (3.2) He naBHCHT hbho ot Bpe- 
Men.!, nanaAo oTcneTa BpeMeHH Bcer4a mohvHo BbiGpaTb TaK, hto 6y4eT 

/ 0 = Yl = 0. (3.10) 


KpoMe Toro, b cnAy cyujecTBOBaHHH MHTerpaAa Hko 6 h F = const 04 H 0 H 3 ypaBHemift 
( 3 . 7 ) 4 ()A>KHO 6 bITb CAe 4 CTBHeM OCTaAbHbIX, II LLieCTb Be A II H 11 H ^ 2 > Ytf» ^ T CBH 3 aHbI 

A II Ulb IIHTbKJ He3aBHCHMbIMH COOTHOUieH HHM d ( 3 . 7 ). TaK KaK Iip 0 H 3 B 04 HaH OTAhHHa OT 

HyAH, TO 3 aB HCHMbiM mo>kho cHHTaTb ypaBHeHite y l (T) = 0 . Hto >Ke KacaeTCH Bonpoca 
O TOM, KaKOe H3 HanaAbHblX OTKAOHeHHH CHHTaTb npOH3BOAbHbIM, TO OH peiliaeTCH paCCMOT- 
peHHeM BCCB03MO>KHbIX HKo6naHOB nHTOTO nopH4Ka OT (})yHKIJHH Ooj ?3» Vl» V'H ^3 no B ^AH- 
q HH 3 M y, [5, AT. Ecah, nanpHMep, BKo6aaH 


<1 _r;j* | % V.l) 

d (T-s ^1 , AT) 


( 3 . 11 ) 


npH -- Y — A 7" = 0 = 0 OTAHH6H OT HyAH, to h 3 y paBHeHHH (3.7) npii y caobhhx (3. 8) B03- 
motkho onpeAeAHTb [5 lf [1,, Ym Tai b BH4e roAOMopcfHbix (fyHKyLH [i 3 H 0 K, CAeAOBa- 

TeAbHO, p 3 MOTKHO CMHTaTb IipOH 3 BOAbHblM. 

B HarneM cAynae HKo6HaH (3.11) HMeeT bh 4 (BaTpaKOB, 1955, CTp. 115) 


OF, 

oHu 


PF 



]F] 


; »-[/•' I ill A I 

j <l?o 1 d Sadh n 

l^jAl < p IA I 

j dhudgt, <thl 


( 3 . 12 ) 


TaKHM o6pa30M, onpe4eAeHne |i, y, AT KaK (pyHKijHH 0 bo3mo>kho, h nepH04HHecKHe 
pemeHHH CHCTeMbi (3. 7) b OKpecTHOCTH nopo^4aioiijHx pemeHHH cyujecTByiOT, ecAH HanaAb- 
iibie 3HaneHHH nopo>K4aioiijHx pemeHHH y40BAeTBopHK)T ypaBHeHHHM (3. 8) h ecAH aah sthx 
nanaAbHbix 3HaqeHHH 04HH h 3 HKoGnaHOB THna (3.11), b HarneM CAynae (3.12), otahhch ot 
H yAH. Bonpoc o cy H^eCTBOBaHHH nepHOAHHecKHx pemeHHit cboahtch k HCCAeAOBaHHio ypaB- 

neHHH (3. 8) h HKo6HaHa (3. 12). 

PaccMOTpHM cHanaAa nepBbie Tpn y paBHeHHH (3.8). KaK b«4ho h3 (1.15), pa3 AO>KeHHe F, 
HMeeT BH4 

y>K{L, G, H) cos (/7 i 2y^ *+- 2kh) (/, k= 1, 0, » 1). (3.13) 
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Ecah BMecTO l, g, h noACTaBHTb hx 3HaMeHH« b nopoaiAaioiijeM peuieHHH, to apryMeHTbi 

b (3. 13) npHMyT bha 


Un \ 2kn)t \ il u ^2jg u i 2 kh 0 (j, k = — 1, 0, 1). 

OtCKMA BHAHO, HTO KpHTHHeCKHe HAeHbl MOryT 6bITb TOAbKO npn yCAOBHH 

in 2 n' = 0 

HAH 


(3. 14) 


(3. 15) 


IlpH^aBaH nocAe40BaTeAbHo 3HaueHHH /- — 2, . . . , noAy hhm aah KpHTHuecKH x apryMeH- 
tob CAe4yioi^He BQ3Mo>KHbie CAyuan: 


1) V 



2 ) " 



3) 



4) 


(3. 16) 


CAe40BaTeAbHo, nepwo4HqecKHe peuieHHH TpeTbero copTa, 4 ah cyujecTBOBaHHH KOTopbix 
Tpe6yeTCH, HTo6bI nun 6bIAH COH3MepHMbI, B03M0>KHbI 1 TOAbKO B cAyuanx (3. 16), T4e 
BepXHHH 3HaK COOTBeTCTByeT npHMOMy 4BHH^eHHK) t IaCTH^bl, T. e. B TOM >Ke HanpaBAeHHH, 
B KaKOM npOH0XO4HT 4BH>KeHHe 3AAHIICOH4a, a — o6paTHOMy 4BH>KeHHK). Ho o6paT- 

Hoe 4BHHieHHe mo>kho paccMaTpuBaTb KaK npnMoe no op6wTe c HaKAOHHocTbio, GoAbuieft 90 . 
3tO n03BOAHeT OrpaHHUHTbCH paCCMOTpeHHeM TOAbKO npHMbIX 4BH>KeHKlL 

^onycTHM, 4TO Me>K 4 y n h tl HMeeT MecTo cooTHouieHHe — ^ , r4e q ^ 1 yeAoe 
hhcao. Tor4a 4 ah [/^] noAyuaeM pa3Ao>KeHHe BH4a 

2 K(L„ G 0 , H n ) cos (ql it I - 2jg„ i 2h n ). (3.17) 

y— — 1. o, +1 


n ()[Fi\ d[F^\ 

L^TCI04a Cpa3y BH4HO, HTO ' ^ pa3AHUaiOTCH TOAbKO nOCTOHHHbIM MHO>KHTeAeM 

H, CAe40BaTe AbHO, H3 nepBbIX Tpex y paBHeHHH (3.8) He3aBHCHMbIMH HBAHIOTCH TOAbKO 4Ba. 
B CHAy 3Toro 04 Hy H3 BeAHqHH / 0 , h 0 moikho Bbi6paTb npo«3BOAbHo. I1 oao>khm / 0 = 0. Tor 4 a 
H3 (3.8), yqHTbiBan (3.17), noAyqiiM 


§0 — 


1C 

2 ’ 



(&i, k<> = 0, 1, 2, 3). 


(3. 18) 


3HauHT, ecAH / 0 : — 0, a g {) m h {) y40BAeTBopHK)T (3.18), to nepBbie TpH ypaBHeHHH (3.8) 
0V4yT y40B AeTBOpeHbl . 

Tenepb o6paTHMCH k nocAe 4 HeMy ypaBHemno (3. 8). IlepexoAH k KeiiAepoBCKHM nepeMeH- 
HbiM, 9 to ypaBHeHHe mojkho nepenucaTb TaK (BaTpaKOB, 1955, CTp. 116): 


l ~J 2 . 1 “l * 2 . d JIll = n 

e de OG U 


(3. 19) 


CoOTHOLLieHHe (3. 19) npe4CTaBAHeT Co6oft CBH3b Me>K4y 3KCyeHTp;iCHTeTOM H HaKAOH- 
uocTbio nopOHi4aioiijero peuieHHH, b oKpecTHocTH KOToporo bo3moikho cyruecTBOBaHue op6uT 
TpeTbero copTa. 

Hac MoryT HHTepecoBaTb TOAbKO TaKHe nopo>K4aioi^He peuieHHH, KOTopbie 40CTaToMHo 
OAH3KH K KpyraM, TaK KaK TOAbKO B 3TOM CAyqae, JipHMeHHH pa3AOHieHHe (1. 15), M02KHO 
noAyqHTb 60Aee hah MeHee TouHbie pe3yAbTaTbi. Ho ecAH cocTaBHTb ypaBHeHHe (3. 19) aah 
coH3MepHMOCTef! 2/1 h 2/3, to AerKo y6e4HTbCH, uto oho HMeeT bha 

/ '"/ Cr ' - 1- b (t) i c (?) p. 0 


1 Mhi paccMaTpHBaeM -34ecb toabko tot 

KOTAa B F 1 KpHTHHeCKHe HAeHbl OTC.yTCTByiOT , 


CAyMavi, kotab b F\ mmcfotch KpuTHHecKMe 
Hy>K4aeTCB B 40II0AHHTeAbH0M HCCAe 40 BaHHH . 


MAeHbt . 


CAynan, 
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h iipn * HyAeBoro nopHAKa oTHocHTeAbHO e yAOBAeTBopneTca toabko cpaBHHTeAbHO 6oAb- 
IUHMH 3HaqeHHHMH e. llo9TOMy COH3MepHMOCTH 2/1 H 2/3 MbI paCCMBTpHBaTb He 6yACM, H 
Bonpoc O CyigeCTBOBaHHH B HHX peilieHHft TpeTberO COpTa OCTaBHM OTKpbITbIM. OSpaTHMCH 
k H 3y^eHHio Apyrnx coH3MepHMocTeil. 

^ 1 

lOH3MepHMOCTb ~y y 


EcAH, KflK MbI yCAOBHAHCb BhlUie, IIOAOJKHTb / () = 0, TO (JiyHKyHH [F,] B 9T0» COHBMepH- 
MOCTH HMeeT BHA 

[f,l = i d - «*■ -«'■)(!+ 1 ** T **) - 

-4 /. (1 *“) 2 ^1 — y e 1 -4- e 4 ^ cos (2^0 H- 2/i 0 ) -4- 24 <J 4 e 4 cos (2g {) — 2/i 0 ) 4 

-4 X* 2 (1 * 2 ) ^y e 1 H- y e 4 j COS 2/z 0 "»“ • • J , (3. 20) 

rAe g w hu HMeiOT 3HaueHHH (3.18). llpH HOMOIIJH (3.20) H3 (3.19) noAy^aeM 

6 (1 — 5* 2 4 5* 4 ) + x. ( ( — 4 + 7'i 2 — 3* 4 ) cos (2g 0 -+- A 0 ) ^ (9* 2 — 9* 4 ) cos 2/i (l } » 

-h €> 2 j 9 (1 — 5ff 2 -* - 5* 4 ) — y * (9 — 28*- h~ 1 9* 4 ) cos {2g (> h~ 2/z 0 ) » 

\ * x* 4 cos (2^ 0 — 2/? 0 ) — y /- (1 — 56* 2 +- 56* 4 ) cos 2 h {) j f . . . = 0. (3.21) 

YpaBHeHHe (3. 21) yAOBAeTBopaeTCH MaAbiMH 3HaqeHHHMH e TOAbKo b tom cAynae, kotas 
cBo6oAHbiit 4 AeH A 0 CTaT 0 MH 0 MaA. IlpHpaBHHBaH 9T0T cbo6oahwiS *IAeH HyAio, noAyqaeM 
ycAOBHe cyiijecTBOBaHHH KpyroBbix nopo>KAaioinHX peuieHHft b coh3mcphmocth 1/1 

6(1 — 5* 2 » 5* 4 ) I X { (—4 y- 7*- — 3* 4 ) cos (2 g {) » 2 h {t ) 4 (9* 2 — 9* 4 ) cos 2h {S } = 0. (3. 22) 


B 3 bb hchmocth ot 3HaqeH^ft g [)y h () MoryT HMeTb MecTO neTbipe cAyqan: 

1) ^o == ^o == 0; g {) h » — 8u ~ '•» h ' 

t: tc „ , 3 / 3 

2) /*() = 2 *» = — 2 ; 2 2 ' J 

— 7T 3 3 

.3) g 0 = 2 ’ = ^i)— 2 » A) — 77 ; ^o — 2 77 j ^u = 0; ^ 0 = y77, /?„ 

~ , 77 3 , ~ w 7 __ 3 _ 3 _ J __ 3 _ 

4) — 2 > 7 2 «) — 2 ; — 2 77> — 2 ’ — 2 ’ “o — 2 2 77 J ^ 2 

AAH KOTopbix H3 (3.21) noAy^aeM 


y. 

_ ( 3 1-5^+ 5cr 4 
— - 2 1 — 4t-!-i ’ 

(3. 23) 

X 

. 1-512-1- 5^ 

■— - J 3^4 „ (72 _ 2 » 

(3. 24) 

C BepXHHM 

3HSKOM OTHOCHTCH COOTBeTCTBeHHO 

k CAyqaHM 1 h 3, 

k cAy^aHM 2 

H 4. 
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B Ta6A. 1 4aHbI 3HaqeHHfl X B 3aBHCHMOCTH 


" iaw - - 1 '“■ anm snaHcmiM /. B 3aBHcnMocTH ot n- , npnqeM qepe3 x.| o6o3HaqeHbt x. 
(3.23), a nepe3 3HaqeH T aa H3 (3.24). B o6oax CAyqanx B3HT BepxHHH 3HaK. Ha pnc. ! 
npe4CTaBA6Hbi rpatpHKH KpuBbix x. = /. l (r> 2 ) J x. = *.> (rr). fpa({)UKH 3aBHCHMocTeS (3.23), (3. 


T a 6 a h u, a 1 


X H3 

3,4 
24) 

C HH2KHKM 3HaKOM nOAy^aiOTCH H3 rpa$HKOB Ha pnc. 3.4 
noBopoTOM riAocKocTH qepTOKa BOKpyr och n~ Ha 180°. 

BeAH^HHa X, HBAHeTCH MepOH OTKAOHeHHH SAAHnCOH^a 
ot 9AA:incoH4a Bpau^eHHH, KpyroBoe ce^eHHe KOToporo 
COBna 4 aeT C 9KBaTOpHaAbHOH nAOCKOCTblO. 9TOMy 3AAHn- 
coH4y BparijeHHH cooTBeTCTByeT 3HaqeHne x = 0. KaK 
BH 4 H 0 H3 pnc. 3.4, b CAy^anx 1, 3 KpyroBbie nopo>K 4 a- 
iOU^He pemeHHH B03M0>KHbI npH AK) 6 bIX X. 1 ItO AiG Ka- 
caeTCH CAy^aeB 2, 4, to 4 ah hhx KpyroBbie nopo>K 4 aio- 

LLJHe pemeHHH B03M0>KHbI AHLUb HpH *^0.43... 4 AH 

CAy^aa 2 h npH *>0.43... ~ 4 ah CAyqan 4. Ecah 
rr <- 0-5, to nopo>K4aioiijee peiueHne hbahctch npnMbiM, 
npw >0.5 oho 6 y 4 eT oGpaTHbiM. 

^onycTHM Tenepb, qTo 4 AH HeKOToporo /. HMeeTCH 
cooTBeTCTByioii^ee KpyroBOMy nopo>K 4 aioiijeMy perne- 
hhk). Tor 4 a ypaBHeHHe (3. 19) 4 aeT B03MO>KHOCTb onpe- 
4 CAHTb 6^ KaK roAOMop(J)Hy K) (pyHKyHK) e~ , oSpau^aioiiiyfocH 
b <7" npn e = 0. 4 ah SToro 4ocTaToqHO, qTo 6 bi qacTnaa npon3B04Haa no n' 1 ot AeBoif qacm (3. 22) 
* oTAHqHa OT hvah. IloAyqHM cxo 4 HigeecH npn 40CTaToqHo MaAbix e pasAOiKeHne 
X 


5 * 

*1 i *2 

1 

0 

1.5030 

—1.5030 

0.1 

1.3095 

-0.7971 

0.2 

0.9375 

—0.2885 

0.3 

—1.0714 

0.0739 

0.4 

2.5000 

0.3125 

0.5 

1.5000 

0.4235 

0.6 

0.9375 

0.3947 

0.7 

0.2273 

0.1220 

0.8 

—1.0714 

—0.6818 

0.9 

—4.8529 | 

—3.5106 

1.0 ! 

CO 

CO 


6biAa 



Phc. 3. 


f <7 


^ - 
o c 


(3.25) 


x 



KOTOpoe 4 aeT CBH3b Me>K4y HaKAOHHOCTbK) H BKCLjeHTpHCHTCTOM 4AH HeKpyroBbix 4onycTH- 
Mbix, nopo>K4aioiijHx peuieHHS. 

HtoGbi 40 Ka 3 aTb cytgecTBOBaHHe nepH04H i iecKHx pemeHHH chctcmm ypaBHeHHH (3. 2) 
b OKpecTHocTH 4 onycTHMbix nopo>K 4 aioiijHx peuieHHS, oCTaeTCH npoBepHTb, trro HKo 6 naH (3. 12) 

B COH3Me P HMOCTH 1/1 OTAHqeH OT HyAB. BbiqHCAeHHe noKaabiBaeT, qTO 3T3 n P OH 3 B 04 - 

Han MO>KeT o 6 paTHTbCH b HyAb npH e — 0 TOAbKo b tom CAyuae, Kor 4 a *, n 1 y 40 B actbo- 
pHK)T COOTHOLLieHHK) 


1 — 6^- -4- 6cr 4 
— (72)2 > 


(3. 26) 


1 4°nycTHMWMH Mbi HaawBaeM nopoa^aioiijHe pemeHHH, y^oBAeTBopflioiijHe (3. 18) h (3. 19). 
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i\ 4 e BepxHHft 3 hsk cooTBeTCTByeT cAynaio 2 g 0 -i~ 2 h ti — ( 2 k -+- 1 ) a hh/khhh cAVHaio 
2 g () -+- 2 /i () = 2 £~. Tohho TaK>Ke HMeeM 


j , 

o- 

<>d 

d S o'^o 


d 2 1 7’il 


Uhl 


Nv^e 1 { a 2 (1 — a‘-) :! c °s 2 h 0 cos (2g 0 ■+- 2h { ) -+- /l (a 2 ) e + • • - 1 » (3* 27) 


r4e TV - nocTOHHHan, 3aBHCHmaH 

fjy g {)J fl ir n P H 40CTaT0q H 0 MaAbIX 
b CAe 4 yioiijHx cAynanx: 


1 ) * = 0 , 


OT L u , a A(n 2 ) — HeKOTOpan (JjyHKyHH, 3aBncHii^aH ot 
e onpe4eAHTeAb (3. 27) MO>KeT o6paTHTbCH B HyAb TOAbKO 

2) C = 0, 3) -7 = 0, 4) <7 = 1. (3.28) 


Ecah 8 TH cAyqan HCKAioHHTb H, KpOMe Toro, paccMaTpHBaTb x, a 0 , He y 40 BAeTBop 5 noujHe 
y paBHeHHio ( 3 . 26 ), to npw 40 CTaTOHHO MaAbix e onpe 4 eAHTeAb ( 3 . 12 ) 6 y 4 eT otahhch ot 
HyAH, H mo>kho c 4 eAaxb 3 aKAK)qeHHe o cyiijecTBOBaHHH b OKpecTHOCTH 4 onycTHMoro 
nopo>K 4 aioiijero pemeHHH c HaKAOHHOCTbio ( 3 . 25 ) ne P H 04 HHecKHx pemeHHfl CHCTeMbi ypaBHe- 
hh 3 ( 3 . 2 ), oSpaiijaioiijHxcH b iiopoKAaioigiie npx 0 = 0 . 

B 3 aBHCHMOCTH ot nopo>K4aK)iiiero pemeHHH oth ne P H 04 H*iecKHe pemeHHH MoryT 6biTb 
KaK npHMbIMH, TaK H o6paTHbIMH. 

TaKHM o 6 pa 30 M, cyiijecTBOBaHHe nepH 04 HHecKHX pemeHHif TpeTbero copra b coH 3 Me P H- 
MOCTH 1/1 Haiueft 3 a 4 aHH MO>KHO CHHTaTb 40 Ka 3 aHHbIM. 


CoH3MepHMOCTb y ^ 


B »ToB COH3MepHMOCTH HMeeM 




15 


')■ 


6a 4 ) |l + |e 
*- x (1 — a 2 ) 2 ^y e- — e 4 ^cos (2g 0 +*2/z 0 ) + 


f -- xa 2 (1 — a 2 ) e 4 cos 2/* ft - 

o 


(3.29) 


YpaBHeHHe (3. 19) npHHHMaeT TOr4a bh4 

6 ^1 -+- 2 e 2 j (1 — 5a 2 -H 5a 4 ) + [17x (1 <*“)“ 

I- X (—511 H- 971a 2 — 460a 4 ) C s ] COS (2g 0 -+- 2A 0 ) -i 

+~ y (a 2 — a 4 ) e 1 cos 2/z 0 - 4 - ... = 0. (3. 30) 


n P H f — 0 ypaBHeHHe (3. 30) 4aeT 


OrcKMa 


6 (1 — 5 t 2 -+- S'? 4 ) -+- 17 /. (1 — c 2 ) 2 cos ( 2 g 0 -+- 2 /) 0 ). 
6 1 — 5s 2 -h 5<r 4 

/ ' — :J = Y7 (1 — <72)2 > 

* 


(3.31) 

(3. 32) 


r 4 e BepxHHfl 3 HaK cooTBeTCTByeT CAynaio 2 g 0 ~+ 2 h 0 — ( 2 k h 1 )tt, a hh>khhM CAyqaio 
2g 0 -*-2h n = 2k~ (k — LjeAoe hhcao). 

PaBeHCTBO (3.32) onpe4eAHeT CBH3b MeatAy napaMeTpoM /., xapaKTepH3yK>LQHM (J)opMy 
3AAnncoH4a, H HaKAOHHOCTbio KpyroBoro nopo>K4aK)iHero pemeHHH. 3HaqeHHH / b 3aBHCH- 
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Ta6 AHija 2 


MOCTH OT 3HaqeHHa fj- npHBOAHTCH B Ta6A. 2 , IlpHHeM. B3HT BepXHHft 3H3K. Ha PHC. 5 AaH 
rpa(J)HK 3aBHCHMOCTH (3.32) C BepXHHM 3HaKOM. Tpa(J)HK BTOit 33BHCHMOCTH C HHJKHHM 3Ha- 

KOM MOHteT 6bITb IIOAyHeH H3 pHC. 5 IIOBOpOTOM nAOCKOCTH qep- 
TeiKa Ha 180° BOKpyr och n 2 . 

Mb pac. 5 bhaho, hto KpyroBbie nopoiK4aiorgHe peiueHHH cy- 
ujecTByioT TOAbKO npa x>— 0.44. . . b CAyHae2g 0 -i-2/? 0 = (2A:~»-l)~ 
h npa x^0.44... b cAynae 2g 0 -+- 2h 0 = 2kit. Ecah x, <7 0 cootbct- 
cTByioT KpyroBOMy 4onycTHMOMy nopoiK4aK)igeMy peuieHHio, to pe- 
iueHHe ypaBHeHHH (3.30) mojkho npe4CTaBHTb b bh4c (3.25), koto- 
pbifl onpe 4 eAHT CBH3b Me>K 4 y ane HeKpyroBoro nopo>K4aioigero 
peiueHHH npa MaAbix e. 

„4ah 40K33aTeAbCTBa cyigecTBOBaHHH nepH 04 HHecKHx pemeHaii 
B OKpeCTHOCTH 40 IiyCTHMbIX nopOJK4aiOIIJBX pemeHHft Heo 6 x 04 HMO 
euje paccMOTpeTb onpe.4eAHTeAb (3. 12). 

HMeeM 



X 

0 

0.3529 

0.1 

0.2397 

0.2 

0.1103 

0.3 , 

— 0.0360 

0.4 

— 0.1961 

0.5 

- 0.3530 

0.6 

- 0.4412 

0.7 

- 0.1961 

0.8 

1.7646 

0.9 

19.411 

1.0 

00 


fj£i] 

<iLl 


6-7- + fo‘ + S(s x) e - -f . . 


1 * [f,J 


0*1 


1 d Hfi\ ! 

dh » d Sn ’ ,)h l 


= { (1 - * 2 ) 4 cos (2g 0 -+- 2 h 0 ) -+- c («, x) 


(3. 33) 


r 4c A/j, N 2 nocToaHHbie, 3aBHcau}ne ot L 0 , a B(< x), C(-7, x) — HeKOTopwe HenpepbiBHbie 
(pyHKUHH OT -7, X, g 0 , h 0 . 

OTCK)4a BH4HO, HTO eCAH BUnOAHeHbl yCAOBHH X 0, e=^=0, - 7 () ^ 1 H, KpOMe TOrO, - 7 ,, He 
* HBAHeTCH KOpHeM ypaBHeHHH 



1 — 6c 2 -+- 6 G 4 = 0, 

TO npn 40CTaT0HH0 MaAbix e HKo6naH (3. 12) otahhch ot 
HyAH. TeM caMbiM cyigecTBOBaHHe pemeHHft TpeTbero copTa 
B OKpeCTHOCTH AonycTHMbix HeKpyroBbix nopon^aioujHx pe- 
UieHHif B COH3MepHMOCTH 1/2 MO>KHO TaKiKe CHHTaTb 40 Ka~ 
3aHHbIM. B 3TOff COH3MepHMOCTH, KaK H b npeAMAyigefi , 
HeAb3H 4ona3aTb cyujecTBOBaHHe peuieHHH TpeTbero copTa 
b CAe4yioijgHX 4Byx CAynanx: 1) Kor4a 3 aahiicoh 4 HBAHeTCH 
9AAHIICOH40M BpaujeHHH (x = 0), 2) Kor 4 a nopo>K 4 aioijgee 
peiueHHe hbahctch CTporo KpyroBbiM (e = 0). 

9th cAynan mo>kho paccMaTpHBaTb KaK Bbipo>K 4 eHHbie. 
B CAynae <7 0 = 1 cytgecTBOBaHHe nepH04HnecKHx pemeHnii 
HCKOMOrO BH 4 a He HCKAIOHeHO, HO 4 AH 40Ka3aTeAbCTBa He- 
06 XO 4 HMO 40nOAHHTeAbHOe HCCAe 40 BaHHe, KOTOporO MbI 
34ecb npoB04HTb He 6y4eM . 


/i 2 

CoH3MepHMOCTb = "g" H r He COH3MepHMOCT H 

Q 2 

B COH3MepHMOCTH ^ HMeeM 

W = ^ ! (1 - 6- 6-7*) (l H- | i l 5 e*) + 

8 4 4 8 5 / -(1 * 2 Y e 3 cos (2g n 2h„) 


(3. 34) 
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h ypaBHeHHe (3.19) npuHHMaeT bh4 

6 (l - I e 2 ) (1 - 5. 2 5<r 4 ) n- x (1 - e cos (2 g 0 h- 2/»„) .... 0. (3. 35) 

npH <* = 0 noAyqaeM 

1 — S't 2 5n* = 0. (3. 36) 

fIpH 6 AH>KeHHbie 3 Ha neHHH KopHeit (3.36) paBHbi 

= 0.525732, = 0.850651. 

3thm 3Ha HeHHHM KopHefi cooTBeTCTBy K)T CAe4yioiiiHe HaKAOHHOCTH nopo>K4afOLyero Kpy- 
roBoro peuieHHa: 

/;> = 63 o 26'06", #° = 116°33'54 7 . (3.37) 

4onycTHMbie neKpyroBbie nopoa^aioiijHe peuieHHa, He3aBHCHMo ot 3HaqeHHfi *, 40A*KHbi 
xenepb HMeTb HaKAOH, 6ah3khA k 3HaqeHHHM (3.37). 9tot HaKAOH onpe4eAHeTCH H3 (3.35) 
pa3Ao>KeHHHMH no cTeneHHM 3KcyeHTpHCHTeTa 


D } e f 


- 1- D.,e 


(3. 38) 


i\ 4 e D iy D.j, - KoacpqjHyHeHTbi, 3aBucaiijHe ot ct", cootbctctbchho, a TaK>Ke ot x, h [r 
B 4 aHHOM cAyqae pa3A0>KeHHe (3.34) OKa3biBaeTca ynie He4ocTaTOMHbiM 4 ah HccAe 40 BaHHa 
HK 06 HaHa (3. 12), TaK KaK C IIpHHHTOft TOqHOCTbK) 9TOT HKOGnaH T02K4eCTBeHH0 paBeH HyAK) . 
Oahbko, npo 40 A>KHB 9 to pa3Ao>KeHne 40 6oAee bwcokhx CTeneHefi 9KcyeHTpncHTeTa, HeTpy 4 Ho 
y6e4HTbCH b tom, uto npn 40CTaToqHo MaAbix e, OTAHqHbix ot HyAa, h npn x,=t^=0 hko- 
OwaH (3. 12) 6 y4eT otahhch ot HyAa, h, cAe40BaTeAbH0, peuieHHa TpeTbero copTa b 4 aHHOM 
cAyqae cyiijecTByioT. 

Tohho TaKaa >Ke KapTHHa, KaK h b coh3mcphmocth 2/5 6 y 4 eT HMeTb MecTo h b ocTaAb- 
Hbi x coH3MepHMOCTHx 1/3, 2/7... Bo Bcex 9 thx coH3MepHMocTHx peuieHHa TpeTbero copTa, 
6AH3KHe k KpyraM, cyijgecTByioT h hmciot HaKAOHHOCTH, MaAo OTAHqaioiijHeca ot (3. 37). 
TaKHM o6pa30M, GOH3MepHMOCTb 2/5 aBAaeTCa THnnqecKoft. 


§ 4 . PeiueHHH BTOporo copTa 

PaccMOTpHM 4 BH 2 KeHHe qacTHyw b aKBaTopwaAbHoft haockocth. TaK KaK 4BH>KeHHe aBAaeTCa 
I 1 AOCKHM, TO Z— 0 H 6 y 4 eM HMeTb 


V 1 = 


\ j y- 


(4.1) 


BBe 4 eM BMecTO npaMoyroAbHbix Koop 4 HHaT KaHommecKHe aAeMeHTbi /teAOHe 

L — k \jM \Ja , /, 

G—k\‘M \/o(l — e 2 ), g, (4.2) 

* ^ ©OAbUiaH nOAyOCb, a ' BKCyeHTpHCHTeT, / Cp©4HHH BHOMBAHB, a g — paCCTOflHHC 

liepHreAHH ot och OX BpaujaioigeiicH chctcmm Koop4HHaT. Ecah paccTOHHHe nepnreAH« ot 
och Oc Heno 4 BHiKHoit chctcmw Koop 4 HHaT o6o3Ha«iHTb Hepe 3 g', to 

g = —n’t-+-g. 

:( KiojiJiereHb IITA JV* 8 (81) 


(4.3) 
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Tor4a ypaBHeHHH 4Bn>KeHHH MacTHLibi npuHHMaiOT bh4 


dL 


dF 

dl 

6F 

dt 


61 ’ 

dt ~~ 

dL ’ 

dG 


dF 

dg _ 

dF 

dt 


<>g * 

dt 

f)G 9 

F = 

Fo 

-t- OF, -h 0 *F 2 

i . . 

ktM* 
2L 2 

+- 

n G, 

X : 

' 

II 

k“ 

2 -+- i J y 
r . r ) 


(4.4) 


(4.5) 


Pa3Ao>KeHHe A, no CTeneHBM BKCHeHTpHCHTeTOB b 4aHHOM CAyqae HMeeT bh4 


F^ = A ^r { 1 2 e ' T " *■ ( 3<? •“ r e ) cos 1 ' ( J 4 2' p4 ) cos 2/ 1 

» r 1 cos 3/ t e i cos 4/ -+- y. | ^ iV e ) cos (/ • 2?) i ^g e‘ cos(/ — 2?) < 
-*-(l — 2 e- t -j|- e 4 j cos (2/ -+- 2g) h ^ e 4 cos (2/ - 2#) -• 

-+-(1 e ~ ri e> ) cos ( 3/ "+-2?) +• (y^-l e 4 )cos(4/ f-2?H 

' ^ 4 | e;1 cos ( 5 ^ ■+■ 2 ^) ■+■ 5 if e4 cos +■ 2 i/)] j • 

n P H 0 = 0 cHCTeMa (4. 4) HMeeT nopoKAaioujee pemeHne 


(4.6) 


L Lqy l fit + /(), 

G= G,„ g = —n't r-g {) . 


(4.7) 


r^e L 0 , G 0 , /„, o n - npoH3BOAbHbie nocTOHHHbie h r 4 e /? = — . Mbi 6 y 4 eM npeAnoAaraTb, 

mto Z* 0 =7^= G 0 , t. e. nopo>K 4 aK)iijee peuieHHe He hbahctch KpyroBbiM. IlycTb /? h n coH3Me- 
pHMbi Me>K 4 y co6ofi, Tor 4 a peuieHHe (4. 7) hbahctch nepHOAHqecKHM. Ero nepnoA o6o3na- 
MHM Hepe3 Tq. 

n P w 0=7^0 MO>KHO HanncaTb 


L — L {] -r- [ j j x -f- o x , l — nt i /„ Yi 
G = G n -i- [j 2 -i- o 2 , = — n t -+■- g {) h- y 2 + v; 2 , 


(4.8) 


r4e [i, y — HanaAbHbie otkaohchkh, a o, vj — (JjyHi^HH BpeMeHH, nocTOHHHbix [i, y h napa- 
MeTpa 0, o6paiijaK)iijHecH b HyAb npn f = 0. 

Cpe4H Bcex pemeHHH (4.8) HaM Hy>KHbi nepHOAnnecKHe c nepnoAOM T ~ 7V»A 7\ r4e 
A T — Be AHHHHa TaKoro >Ke' nopnAKa, KaK h 0. Ycaobkh nepHOAHHHOCTH mo>kho 3anHcaTb 

B BH4e 

?AT)= o, v 1 (D=#iArH-7 Jl (r)=o, 

?2 ( T) = 0, -} 2 ( T) = — n & T+ri 2 (T) = 0. (4 ' - } 

PacKAaAbiBan AeBbie nacTit (4.9) no cTeneHHM [i, y> A 7", noAynaeM ypaBHeHHH, KOTopbiM 
40A>KHbi yAOBAeTBopHTb 8 th BeAHHHHbi b CAynae nepnoAnnecKoro pemeHHH. B CHAy cyiije- 
CTBOBaHHH HHTerpaAa Hko6h, H3 KOToporo bo3mo>kho onpeAeAeHHe 9^(7} b bhac (JjyHKgHH 
OT OCTa AbHbIX <p, A, ypaBHCHHe 0 1 (7 rr )— 0 HBAHCTCH CAeACTBHCM OCTaAbHbIX H erO MO>KHO 
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IlCKAIOMHTb H3 paCCMOTpeHHH. KpOMe TOTO, B CHAy He3aBHCHMOCTH npaBbIX MaCTefl (4.4) OT 
BpeMeHH HaMaAa oTcneTa BpeMeHH, m»*ho Bbi6paTb Tan, mto /„ = y,=0. Tor4a HMeeM 


( 7-) = I -I, f d*F t ... *MF,] «2[F 1 | 

or,, T\ 6L\ J MJgu ;j ’ dg t ;) dL„ ^ dg (t dG„ 


, .. "-IF,| t rr df, 

F, 0^ !/_ (I 




. ... = 0 , 


7', f 



o o 


_ . ±t , d[F,\ 

T„ T„ dC„ 


- o. 


(4. 10) 


r 4 e nepea [ ^ j o6o3Ha<,eHa HeKOTopa* HaaeCTHaa nocroaHnaa, aaaacaujaa ot HaaaAb- 

Hbix 3HaqeHHH nopoMaioigero peiueHHH (BaTpaKOB, 1955, CTp. 124). 

4ah onpe^eAeHHH qeTbipex Hen3BecTHbix [i, y, A T HMeeM Anuib Tpn ypaBHeHHH (4. 10), 

H, CAe40BaTeAbHO, OAHO H3 3THX HeH3BeCTHbIX MOHiHO Bbl6paTb IipOH3BOAbHO. Bbl6epeM 
^2 0, q to paBHOCHAbHo Bbi6opy HaqaAbHoro 9KcyeHTpiiCHTeTa peuieHHH b KauecTBe npoH3- 

BOAbHoft nOCTOHHHOH. 

OnpeAeAeHne 5, y, A T KaK roAOMopcpHbix (fyHKynH 0, o6pai_yaioujHxcH b HyAb np:i 0 — 0, 
m 3 ypaBHeHHft (4. 10), bo3mo>kho TOAbKo b tom CAyqae, KorAa 


O I F, | 0 _ 


(4.11) 


Tax KaK (})yHKyMH F x HMeeT bha 

^K(L, G) c»s (// i 2 jg) 


(i = 0, 1 
\y = ~ 1, 0, 1 


TO eAUHCTBeHHblMH COH3MepHMOCTHMH, P4e nOHB AHIOTCH KpHTHHeCKHe MACHbl, HBAHIOTCH COH3- 

MepiiMOCTH BH4a (3. 15). CAeAOBaTeAbHo, nepnoAimecKHe peiueHHH BToporo copTa, KaK h 
peiueHHH TpeTbero copTa, Bo3MO>KHbi TOAbKO b 9thx coH3MepHMocTHx. 1 rioAaraH / () = 0, 
HMeeM 

"12 1 W - y, 2 JK (L m G„) sin 2 jg m (4. 12) 

upHBeM b CHAy cboSctb pa3Ao>KeHHH (4. 6) b npaBOH uacTH (4. 12) Bee CAaraeMbie, KpoMe 
04H0T0, paBHbl HVAK). OTCK)4a eAHHCTBeHHbIM peiHCHHeM ypaBHeHHH (4. 11) 6y4eT 

= (k — 0, 1, 2, 3). (4.13) 

V\ 3 nocAeAHHX 4 Byx ypaBHeHHH (4.10) moikho onpeAeAHTb Ji, A T KaK roAOMopcpHbie 
(JjyHKi^HH 0, y 2 , o6paLyaioiJgHecH b HyAb, npii O = y 2 = 0. HIoACTaBAHH hx Bbipa>KeHHH uepe3 
0, y 2 b nepBoe ypasHeHne (4.10) h yuiiTbiBan, hto '3 2 = 0, noAy hhm ypaBHeHne, paapeuiHMoe 
oTHocHTeAbHo y 2 , eCAH 

A-0. (4.14) 


1 EcAH yMHThLBaTh TOAbKO Te K p H T M M e C K H C l I A e H hi , KOTopbie BXO^JIT B f/’]]. 

3* 
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Ho Mbi y>Ke OTMeqaAH, hto paBAo>KeHne (4. 12) cbo 4 htch k o4HOMy uAeHy. CAe 40 Ba- 
T6AbHO, ( 4 . 14 ) npH 40CTaT0HH0 MaAbIX e BbinOAHHeTCH h peuieHHH BTOporO copTa cyuje- 

CTByiOT bo Bcex coH3MepHMOCT hx THna ( 3 . 15 ). Oco6wmh 6y4yT CAynaH, Kor4a baahiicoha 
HBA neTCH 9 AAnncoH 40 M Bpam;eHHH (x — 0), a TaK>Ke, Kor 4 a nopoH^aioujee peiueHHe hbahctch 

CTporo KpyroBbiM. 1> sthx CAyuanx — - 2 To>K4ecTBeHHo paBHa HyAio h onpe4eAeHHe y l 

d #o 

HeB03M0>KH0. 9th CAyuan, KaK h b npe4W4yiiiHx naparpatpax, 6y4yT Bbipo2K4eHHbiMH, h 
nepH04HMecKHe peuieHHH BToporo copTa b 9thx CAyuanx He cyigecTByioT. McKAioqeHHeM 
HBAHeTCH AHUIb COH3MepHMOCTb 1 / 1 , T4e npH X = 0 KpyrOBbie nopOHi4aK)IJU;He peuieHHH B03“ 
MOiKHbi. nepH 04 HMecKne peuieHHH b 9tom CAyuae paccMOTpeHbi b pa6oTe B. K. A6aAa- 

KHHa (1957). 


§ 5. PemeHHH nepsoro copTa 


<4 ah Toro 4To6bi noKa3aTb cyiyecTBOBaHHe peuieHuit nepBoro copTa b Hamefi 3a4aue, 
BBe4eM BMecTO nepeMeHHbix 4eAOHe KaHOHnuecKHe nepeMeHHbie flyaHKape Z., X, r, no 
tpopMyAaM 


L —k MM 

V'a , 


x = 

l \ a — (n -n!)t ^ X, 

; \/2 (L 

— G) cos g, 

7 ) = 

V 2 (L— G)s\no. 

TorAa ypaBHeHHH 4 BH>KeHHH 

npHMyT 

BH 4 




dL 

OF 

d'k 

OF 


dt ~ 

d\ ’ 

dt 

~ 0L ’ 


dt 

OF 

dr, 

_ OF 


dt 

dr, ’ 

dt 

& 1 


r4e 




r-» , ( j s 2 + 0 2 \ rr 2v a + \±y J 

2 U ' n \ L ' 2 ) ’ F * ' * .••• 


(5.1) 


(5. 2) 


(5. 3 ) 


CPvhkijhh Fk pa3AaraiOTCH b pH4bi no CTeneHHM £, r, bhas 


'2Ktj.iL) 




i COS SK 

sin sX > 


npwqeM Hyaaio 6paTb cossX npH j hcthom h sin sX — npH j He hcthom . 
n P u 0 = 0 CHCTeMa (4.2) HMeeT nopo2K4aioiijee peuieHHe 

L = L m X — ( n n — n!) t •+ X,„ 

;=o, v)=o, 


(5.4) 


npe4CTaBAHioujee 4BH>KeHHe c yrAOBofi cKopocTbio - ri no Kpyry pa4nyca a 0 , AeataujeMy 
a 9KBaTopnaAbHofi nAOCKocTH. 9 to nopon^aioiijee pemeHue hbahctch nepnoAHuecKHM h HMeeT 

rr 2tt 

ne P H04 T 0 = -^=j. 

By4eM HCKaTb peuieHHH chctcmm (4.2) npw 0^=0 nepuo4a 7"=7 0 ~» A7", r4e A 7" — 
BeAHHHHa TaKoro me nopn4Ka, KaK h 0, 6ah3khc k (5. 4) h o6paujaioiijHecH b (5. 4) npu 
0 = 0. 9 th peuieHHH mo>kho 3anncaTb b BH4e 

L — p 1( >• = («„ 

5* = fc. ' 


t A u * Yi * 'I'd 


: T‘2 


(5.5) 
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r 4e (5, y - - HaqaAbHbie otkaohchwh hckomwx peuieHHfi ot (5.4), a y, — (pyHKijHH BpeMeHH 
c nepH040M T y o6panjaioii|HecH b HyAb npH 0 h pa3AaraioigHecH no CTeneHHM (3, y, 0. 
YcAOBHH nepHG4HHHOCTH 

?,(71 = 0, v,(n = 0 (/=!, 2 ) (5.6) 

4aioT ypasHeHHH, kotopwm 40A>KHbi y40BAeTB0pHTb p, y, A 7 *, 0 . n P H 3 tom ypaBHeHHe 9 i( 7 ) 
hbahctch CAe4CTBneM Tpex ocTa AbHbix, tsk KaK CHCTeMa (4. 2) HMeeT HHTerpa A Hko6h, pas- 
peUJHMhia OTHOCHTeAbHO L. 

OrpaHH^HBancb nepBbiMH cTeneHHMH HeH3BecTHbi x h napaweTpa 9, awnnuieM ocTaioujHecH 
TpH ypaBHeHHH B HBHOM BHAe 


Vin_ > (T) 

To 


■A(0) 

T u 


■ 2n 


= («.)- «') 


AT 3k*M~ 


T„ 


i rj 


Hi 


30*W a 


V*. 


, cos s/.- 




000 


^(1 


-0, 


(5.7) 


o.> ( 7") --- £ ( T) — E(0) = [i 2 (cos ri T {) 1) y 2 sin n'To * 0 /*V i- ... 0, 

y 2 ( 71 ( 71 — vj ( 0 ) = '!> sin ri 7" 0 -» y._> (cos n' 7 ’,, - — 1 ) > 9 /\, * ... = 0 , 

r 4 e F^y F, H 3 BecTHbie (pyHKijHH HanaAbHbix 3 HaqeHHfi nopoHViaioii^ero peuieHHH, He paB- 
HblC 04 H 0 BpeMeHH 0 HyAK). 

riHTb BeAHHHH y, A T CBH 3 aHbI TOAbKO TpeMH ypaBHeHHHMH ( 5 . 7 ), H, CAeAOBaTeAbHO, 
4Be H 3 9 thx BeAHHHH mojkho Bbi 6 paTb npoH 3 BOAbHo. Tan KaK npaBbie nacTH ( 5 . 2 ) He 3 aBH- 
CHT OT BpeMeHH, TO y t BMeCTe C X 0 HBAHIOTCH npOH 3 BOAbHbIMH BeAHHHHaMH, H MO>KHO nOAO- 

/KHTb y 1 = X () = 0 . KpoMe Toro, noAOHCHM [^ = 0 . Tor 4 a ypaBHeHHH ( 5 . 7 ) onpe 4 eAHK>T 

A Ty ( 3 2 , y 2 e 4 HHCTBeHHbiM o 6 pa 30 M KaK roAOMopcpHbie (pyHKijHH 9 , o 6 pam;aioiijHecH b HyAb 

npn 9 — 0 , ecAH TOAbKO OTAHneH ot HyAH onpeAeAHTeAb 


cos n!T {) 
sin ri T {)y 


1, - sin n’To j 
cos n'T 0 — 1 ! 


= 2(1 


cos ri T u ) 


(5. 8) 


H, KpOMe Toro, /I 0 =7^=/I. 

Ho (5. 8) o6paujaeTCH b HyAb TOAbKO npn 

== 1 (m = • 1, «=2 • . . (5.9) 

n m 

TaKHM o6pa30M, nepHOAHqecKHe pemeHHH nepBOro copTa cyi^ecTByioT bo acex CAyqanx, 
KpoMe (5.9 ) h CAynan n^ — ri. npn stom mu npe4noAaraeM, nTO ri ^ 0. 

Ecah me ri = 0, t. e. paccMaTpHBaeTCH CAyqaS noKonigerocH TpexocHoro aAAHncoHAa, 
to onpe 4 eAHTeAb (5. 8) TO>K 4 ecTBeHHO paBeH nyAio, ho o 4 H 0 BpeMeHHo 6y4eM HMeTb F? = T, =0 ; 

CACAOBaTeAbHO, Heo6x04HMO npOBeCTH AOnOAHHTe AbHbie HCCAe40BaHHH. 

OTMeTHM, HTO Onpe4eAHTCAb (5.8) He 3aBHCHT OT X, TOHHO TaK me He 33BHCHT OT z. 
h K 03(p(J)HijHeHT npn A T b nepBOM ypaBHeHHH (5.7). CAeAOBaTeAbHO, nepHOAHqecKHe peme- 
HHH nepBOro copTa bo BpaLgaionjeScH chctcmc KOop4HHaT cyiijecTByioT h b CAynae v. 0, 
t. e. b CAynae 9AAHncoHAa BpaiijeHHH. 

llo 4 Be 4 eM HeKOTopbie htoth. B pa6oTe paccMaTpHBaeTCH 3a4ana o nepnoAHHecKHX abh- 
>KeHHHX qacTHi^bi b noAe thtotchkh TpexocHoro aAAHncoHAa. n P H 3 tom npeAnoAaraeTCH, hto 
3AAnncoH4 MaAO OTAHHaeTCH ot ctpepw Toro me oS^eina h ero otkaohchhh ot stoS ccpepbi 
b HanpaBAeHHH ocefi hbahiotch Ma ammh nepBOro nopnAKa. Saahhcoha CHHTaeTCH oaho- 

pOAHblM. 

B § 1 AaHbi AHfp^epeHyHaAbflbie ypaBHeHHH abh^kchhh nacTHi^bi b noAe TnroTeHHH Bpa- 
maioiijeroCH 9A AnncoHAa . B 3 th ypaBHeHHH, nocpeACTBOM paBeHCTB (1.9), bbcach MaAbifi 
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napaMeTp ft. PaBeHCTBa (1.9) o3HaqaiOT, qTo oTHomeHHH y, -y , y hbahiotch (|)HKCHpoBaH- 

HbiMH. IlpoBO^HTCH pa3Ao>neHHe nepTypGaynoHHOH (pyHKynH no CTeneHHM BKcyeHTpncHTeTOB 
C TOMHOCTbK) 4° q AeHOB qeTBepTOTO nopH4Ka BKAIOqHTe AbHO. 

B § 2 noAyneHo ypaBHeHne noBepxHocTH HyAeBbix CKopocTen h onpe 4 eAeHbi KoopAHHaTbi 

TOMeK An6paijHH. 

B § 3 MCT040M riyaHKape 40Ka3biBaeTcn cymecTBOBaHHe pemeHHH TpeTbero copTa 

n 1 ~ 1 

b CAynae, Kor^a HMeiOT MecTo cooTHomeHHH = y hah 2 , r4e n — cpe4Hee 4BH>KeHHe qa- 

CTHybi, a ri — yrAOBan cKopocTb BpaujeHHH 9 AAHncoH 4 a. M 3 yqaiOTCH y caobhh cyiijecTBOBaHHH 
noHTH KpyroBbix nopo>K4aioiijHx pemeHHH. 3 aBHCHMoCTb Me>K4y napaMeTpoM *, xapaKTepn- 
3 Y I0I S HIVI $opMy 3 AAHnca, h HaKAOHHocTbio KpyroBbix nopo>K4aK)ii5HX pemeHHfi 4 ah peineHHii 

TpeTbero copTa npeACTaBAeHa Ha pnc. 3, 4 , 5 . B con 3 MepHMOCTHx -y=~ (i = 5, 6, ...) 

HaKAOHHOCTH nOHTH KpyrOBbIX nOpO>K4aiOLgHX penieHHl! 40 A>KHbI 6bITb 6AH3KH k 63 o 26'06" 
HAH >Ke K 40 n 0 AHeHHJ 0 3ToS BeAHHHHbl 40 180°. 

B § 4 40Ka3biBaeTca cyrgecTBOBaHHe pemeHHH BToporo copTa bo Bcex coh3mcphmocthx. 
B § 5 paccMaTpHBaeTCH sonpoc o cyiijecTBOBaHHH pemeHHH nepBoro copTa h 40 Ka 3 bi- 

BaeTC.H, hto ohh cymecTByioT npn Bcex n n n\ KpoMe yr — 1 y k (k= *-1, h n = n . 

HMeeTCH Taione coMHHTeAbHbiH CAynaii n=0. 

B 3 aKAK)neHHe otmcthm, hto bwbo 4 w, C4eAaHHbie b pa6oTe, cnpaBe4AHBbi h b tom CAy- 
qae, Kor4a rpaBHTHpyionjHa 3AAHncon4 He 6y4eT 04Hopo4HbiM. Heo6xo4HMo AHiiib, qTo6bi 
CAOH O 4 HHaKOBO 0 nAOTHOCTH pacnOAaraAHCb rOMOTeTHHHO, T. e. 6bIAH 6bl OrpaHHqeHbl BAAHn- 
COH4aMH, n04o6HbIMH nOBepXHOCTHOMy 3 AAHnCOH 4 y. 
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T. VI 


fiiojiJieieHb WHCTHTyia TeopenmecKOH 

1957 


ACTpOHOMHH 

JVs 8 (81) 


K Bonpocy 06 ycTOHMHBocTH TOHeK AH6pagHH b onpecTHOCTH BpaigaioigerocH 

rpaBHTHpyioBgero SAAnncoH^a 

B. K. A6axaKUH 

ROTATION bv V K Abalakin . — In the present paper the stability of the libiation poin s m e _ 
of a particle’ moving under the gravitational e^uato^al sectfon ofThTellipsokl 

libration points which he ° Il the '^'approximation while these disposing in direction of the major 

have been found 1 to be t iodi PP orbits a re obtained, the sizes of which depending on one 

parameter h, addition the one-parametric family of asymptotic solutions has been also derived. 

B na 6 <vre nepHOAHiecKHe abhjkchhh nacTHUbi b noAe TaroTeHHH BpaigaioiijerocH Tpex- 
ocaord 3AAnncoH4a u (BaTpaKoa, 1957 ) 6 M ah HaiUeHbi noAoateHHH oTHOCHTeAbHoro paBHO- 
B ecHH — tohkh An 6 pa H HH — b cAyiae abhjkchhh MaTepnaAbHofi nacTHijbi HyAeBofl mbccm hoa 

A e ft ct od tye fi ^craT b e B Mb^ ctsibh m° ije a b h cc Ae ao a aH h e ycToS^w booth abh.ohhh b TOHKax 
ahsLhh h T oAV^HHe nepHOAHtecKHX pemeHnft b oKpecTHOCTH bthx to^k. Opn btom mb 
fivAeM cqnTaTb noAO>KeHHe OTHOCHTeAbHoro paBHOBecHH ycToftiHBbiM b nepBOM npH 6 AH>KeHHn, 
eltn chcX ypa^Bi a BapnaijHHX xanoBa, hto cooTBeTCT B y ? o W ee eit xapa.xep.CTwec.oj 
vpaBHeHue HMeex cbohmh ko P hhmh hhcto mhhmhc BeAHUHHM. Ecah >ne HeKOTopbie aa KopHefl 
xaDaKTepHCTHiecKoro ypaBHeHH* HMeior He paBHbie nyAio B ei©ecTBeHHbie hbcth, to no AOiKe 
HHe OTHOCHTeAbHoro paBHOBeCHH CHHTaeTCH HeyCToftHHBblM. MeTOA HCCAeAOBaHHH B A 3 H o 
ZaZZZZ hto h b orpaHHHeHHoit saAane T P ex TeA [cm., HanpHMep, a py kobo act Be 

My y P 7BH™Kr^H*eH?r ) J»T e p».A»HOa „CT»UH . rp.BHP.UHOHHOM POAe PAAHPCOHA. 


y_z 


z- 

c- 


1, 


Bpama,o W erocH c hoctohhho* yrAosoH CKopocTbK, <o BOKpyr oahoH hb rAaBHbix ocett, 
b 43HHOM caynae BOKpyr och OZ, MoryT 6biTb 3anHcaHbi b bhac 


,v 


. oil 
%> y = aTv ’ 
dil 

b 7 

dil 

dz ' 


ij i 2 mx = 


( 1 ) 


o6o3Ha*ieHO 


2 U 




(21 
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floAyocH o, b h c aAAHncoHAa CBaaaHbi c pa 4 HycoM R ccf>epbi Toro o6be M a h xofi 
peAHeif riAOTHocTH (ctpepa cpaBHeHHn) cooTHouieHHHMH 

a 2 — R' 2 -\~ mA } 
b 2 — R 2 - 4 - m 4 a, 

i mv, 

r 4 e «i- HeKOTopb.fi mhcaoboA KoacJxpHyHeHT, aaBHcnujafi ot pacnpe 4 eAeHHH haoxhocxh 

aAAHncoH 4 a; 4 AH o 4 Hopo 4 Horo 3AAHncoH 4 a m = ^§. napaMeTpb. X, a „ ,, Bxo^ujne B (2) 

“xV;^ P v=S. OTKAOHeHHii -- ncoH 4 a ox cfepb, cpaBHeHH* h y 4 OBAex B o- 

M «»?Z A ° HeHH * 8AAHncoH4a OT c( J )e P bl cpaBHeHHa, a BHainx h BeAHHHHbi X, u H v cqnxaeM 
; ;“™ K HqeM pa3HOC ™ na P aMeT POB X, p, V npHHHMaeM aa BeAHHHHbi xoro * e nopnaKa 
MaAoexn. KpoMe xoro, mo>kho oxMexnxb, uxo bcahikhm X, a, v M oryx xapaKxepnaoBaxb He - 

fi^r^° 4HOCTb 9AAHncoH4a "P H roMoxexHaecKOM pacnoAo^eHHH CA oeB o 4 HHa K oBofl haoxhocxh 
6Aaro 4 apa qeMy b H3BecxHofi cxeneHH yBeAHiHBaexcH o6rgHocxb paccMaxpHBaeMofi 3aaaqn’ 
3HaHeHHe ocxaAb H b, X) bxoah^hx b (2) bcah^hh He Hy^aexc* . noxaeZZ 4 

t> CAynae 4 BH5KeHHa qacxHybi b oKpecxnocxH BpaigaroigerocH 3AAnncoH 4 a cymecxBv.oT 
HOAOJKeHHH oxHQCHxeAbHoro paBHOBecHH L X1 Z, 4 — tohkh AH6pa H HH, Ae>KamH? H a noo- 
AOA^eHHHx PAaBHbix ocefi 8AAHncoH 4 a 2a h 2b CHMMexpHHHo oraLmbHo ero neHTO 
(BaxpaKOB, 1957). Koop 4 HHaxb, xohck AH 6 pay H H I, h I 3 b naiunx o6o3„aqeHHax HMeiox b£ 4 


x 0 = ±( Ofl - 4-^), ^ = 0, Zo==0> 


a KOOp4HHaTbI TOM PK L < 2 H L 4 OIipe4eAfliOTCH (|)OpMyAaMH 


x o — 0, </ 0 = ± (o„ 


£)’ z »~ 0 ’ 


r 4 e al = k 2 Mo)~-. 

B CHAy CHMMexpHiHoro pacnoAOJKeHHH xoieic AH6pay H H L 1 h I 3 , L * h I, oxhochxpa hHo 
Haqajva chcxcmn K oop 4 HHax h HesaBHCHMocxH hx ox cnoco6a o6o3Ha*ieHHii Koo P4 HHaxHbix 

B 4aAbHefimeM npoBecTH 4ah ° 4Hofi h3 

BwGepeM xonicy AH6pay H H L x aa Hai.aAO hoboA chcxcmh Koop 4 HHax c ochmh naoaAAe^ 
HbiMH ochm cxapofl CHCxeMW oxcqexa. Tor 4 a cncxeMa ypaBHeHHfi b Bapnaynax (c xoiHocxhto 
40 MaAbix nepBoro nop^4Ka) npHMeT b«4 ' 


= --2.oi = * + -|«+ « 

Ox Ox* dxdy dxdz 


, 0 v dii v cm 
r, f 2 mc = t t- ; 


~ d y 
di 

dz 


dil £ o*U 


dydx 
20 


d*Q 

~' n 

d*Q 

^ Ozdy 


y d*Q 
^ dydz ’ 

r m 

dz*- ’ 


(H) 




r4c o6o3HaqeHo £ = .v jr n , 

flv 1 He °6x04HM0 no AO>KHTb AT = X () , ^ = 0, Z 

Tor4a TO>K4ecTBeHHo hmpcm 


X H T4e npH BbIMHCAeHHHX MaCTHbIX np0H3B04Hb»X 
0. 


dtt dU dil 

•Kx dy dz 
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BbiHHCAeHMe npoH3BC>4Hbix BToporo nopnAKa npH yKa3aHHbix Bbime 3HaneHHHx x y y y z 
4aeT CAeAyioujHe Bbipa>KeHHrt: 


d*ll 

<m 

() y 2 


■••-1- 2 M+a), ||=o, 

B'A, g = 0, 


//2I > 

*=' -{A-2BA 


—A = o 

<)zdx ’ 


1’4e 4 AH KpaTKOCTH o6o3HaHeH() 


k~M i 

1 

5a 

_____ — | — , 

\ 

k - v o 

x o 

* s A/( 

' 1 

\ 

* * • I • 

\ 

v V 0 

/ 


( 4 ) 


riOOTOMy CHCTeMa ( 3 ) npHB04HTCrt K BH 4 V 

l — 2o»*^[ (l )^2(4 
r I 2 f*>; = [(*)“ ~ (/4 — 2 P;a)] f 
*= — (,4--2Pv)*:. 


( 5 ) 


OneBH 4 Ho, 4 to TpeTbe ypaBHeHne CHCTeMbi ( 5 ), He 3 aBHCHMoe ot nepBbix 4 Byx, hmppt 
pemeHHe 


; = C x sin \ A — 2 Pv/ f C 2 cos \/A — 2 B^t y 


T 4 e V < 


2 B' 


PemeHHe nepBbix 4Byx ypaBHeHnii CHCTeMbi ( 5 ) 6y4eM HCKaTb b bhac 

l = Pe ** 9 
r — Re d . 


( 6 ) 


FIoACTaHOBKa ( 6 ) b ( 5 ) 4 aeT cAeAyioiijne cooTHOiueHHrt aah onpeAexeHH h nocTOrtHHbix a, 

P h R: 


{ — [<.) 2 f 2 (^4 + - 6 a)] } P — 2 m*R - — 0 , 
2 <oaP-i { a 2 — [to 2 — (^4 — 2 Pa)] = 


( 7 ) 


CHCTeMa ypaBHeHHii ( 7 ) MO>KeT HMeTb HeHyAeBbie peilieHHK OTHOCHTCAbHO P H R TOAbKO 
b tom CAyqae, kotas AeTepMHHaHT ee paBeH HyAio, t. e. 


0. 


( 8 ) 


y.~ — [<•>“ -+- 2 ( A — i— Pa)], — 2woc 

4 2wa , a 2 — [to 2 — (/I — 2 Py )] 

YpaBHeHHe (8 ), hb AHioiijeecH xapaKTepncTHHecKHM ypaBHeHHeM CHCTeMbi nepBbix abvx 
AH^ tpepeHyHaAbHbix ypaBHeHHH H3 ( 5 ), npn noMonpi ( 4 ) h paBeHCTBa x (i = a a -¥ J npeo6pa- 
3yeTCH k BH 4y 

\ "n / "o 

, 7 

r4e no AO>KeHO ^ = 
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n P H a [j. ypaBHeHHe ( 9 ) HMeeT neTbipe nonapHO conpanteHHbix hhcto mhhmwx ko P hh. 
Ecah napaMeTpw \/|^| h V ! , y ! npHHHTb 3 a MaAbie nepBoro nopaAKa, to c TonHocTbio 40 

BPAHHHH BTOpOTO nopaAKa MaAOCTH 3TH KOpHH HMeiOT BHA 

>1 = •- V6 (a - a), % = — -- V6 (;a — a), 

^11 





= * 




TaKHM o6pa30M, npH a<^;a TOHKa AHOpayHH L, HBAaeTCa ycTOHHHBbiM b nepBOM npn 6 AH- 
>Ke HHH IIOAO>KeHHeM OTHOCHTCAbHOrO paBHOBeCHa; OAHaKO 3TO COOTBeTCTByeT TOMy KpHTMqe- 
ckomv CAynaio, KorAa AAa CTpororo pemeHHa Bonpoca 06 ycTOHaH booth nepBoro npn 6 AH- 

>KeHHH HeAOCTaTOHHO. 

y n P H 1 jjl ypaBHeHHe ( 9 ) HMeeT 

ABa BeujeCTBeHHbix h ABa conpa>KeH- 
HblX HHCTO MHHMbIX KOpHa 



1 

a„ 


V6 (a •— ;/.)• 


1j - 

i v 3 


a v 6 () 

°0 


+ /, 'V 




/. 


B 9tom CAynae TOHKa An6payHH 
L ! Hey CTOHHHBa (AanyHOB, 1950 , ct P . 
128 ); OAHaKO, BBHAy HaAHHna otph- 
yaTeAbHoro BeujecTBeHHoro KopHa, 
3A0Cb HMeeT mccto ycAOBHaa ycToS- 
qHBOCTb b CMbicAe AaiiyHOBa. Coot- 
BeTCTByioigHe y caobhh, CBH3biBaioiijHe 
HanaAbHbie AaHHbie, npHBeAeHbi Hume. 
BcAeACTBHe CHMMeTpHHHOrO pac- 

noAO>KeHHa ToneK AH6pa^H L l h L : . 

OTHOCHTeAbHO HanaAa KOOpAHHaT mo- 
>KHO CAeAaTb BbIBOA O TOM, HTO yc- 
TOHHHBOCTb TOHKH L x npH A [A 03" 
HanaeT OAHOBpeMeHHo h ycTOHHHBOCTb tohkh L ;j . Tan KaK HauiH paccy>KAeHHa He 3aBncaT 
ot o6o3HaqeHHii oceft KoopAHHaT, to npn a [J. HMeeM HeycToiiHHBOCTb ToneK AH6paijHH L ,, 

h L x : noBopoTOM och OX na y Mbi npnxoAHM k CAynaio a ]> u, KorAa tohkh AH 6payHH, 


AeiKaujHe Ha 3 toh och, HeycTofiHHBbi. B 3 tom, BnponeM, AerKO y6eAHTbca HenocpeACTBeH- 
HbIMH BblHHCAeHHHMH. 

TaKHM 06pa30M, Mbi nOAyHHAH, MTO npH A<^[A TOHKH AHOpayHH Lj, L ?t H L 2 , L, HBAHIOTCH 
nOAOHieHHHMH COOTBef CTBeHHO yCTOHHHBOrO H HeyCTOfiHHBOrO paBHOBeCHa. n P H \ [A yCTOli- 
HHBOCTbK) o6Aa4aiOT TOHKH L 2 H L 4 , TOHKH AH6paiJHH L x H L 3 npH 3TOM y CAOBHH HeyCTOfiHHBbI . 

B CAynae >. = [x, cooTBeTCTByioiijeM ctpepoHAy, noHme „tohkh AH 6pa^n“ TepaeT cmwca. 

FlepeiiAeM Tenepb k OTbiCKaHHio nepnoAHHecKHx pemeHHii b oKpecTHocTH tohck AH 6paynH 
L x , . . . , L { . B CHAy paBHOnpaBHOCTH 3THX TOHeK OrpaHHHHMCa paccMOTpeHHeM OAHOfi H3 hhx, 
HanpHMep L } . 

KaK H 3 BecTHO, CHCTeMa AHCjxpepeHi^HaAbHbix ypaBHeHHfi HMeeT nepnoAHHecKHe peuieHHa, 
ecAH cooTBeTCTByioiijee eii xapaKTepncTHnecKoe ypaBHeHHe HMeeT, no KpaSHeft Mepe, oA«y 
napy hhcto mhhmwx KopHeS (AanyHOB, 1950 , CTp. 240 — 246 , 259 — 261 ). 

llocKOAbKy CHCTeMa ( 5 ) yAOBAeTBopaeT y c aobhhm cyujecTBOBaHHa nepnoAHHecKHx peuie- 
HHii, to b oKpecTHocTH tohkh L x {x^ 0 , 0 ) cyujecTBy k>t nepnoAHHecKHe pemeHHa, 
KOTopbie mm noAy hum, BbiGnpaa onpeAeAeHHbiM o6pa30M HanaAbHbie AaHHbie HanaAb- 
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Hbie Koop^HHaTbi ; U7 v; 0> *C 0 h KOMnoHeHTbi CKopocTH £ 0 , r i0 , Tan KaK npu xapaKTe- 

pncTHHecKoe ypaBHeHHe (9) HMeeT 4Be napbi conparaeHHbix nncTO mhhmwx KopHeii, to b 4aH- 
hom CAynae cyiyecTByiOT ab a ceMeScTBa nepno4HnecKHX peineHn h , KOTopbie c npuHHTon 
TOMHOCTbK) HMeiOT BH4 

l — Pi c< "' v ' P*e~ m?,i , \ 

r, = R t e'°M'*- !(*-*<* I 

w 

£ p^.V —|- | 

T — R^>y \ R ]e —y. } 

2TCao 2~ 

Hx nepHOAbl paBHbl COOTBeT CTBeHHO ' — 7 - H C TOHHOCTbW 40 MaAbIX nepBOTO 

«ov6(:j. — a) M 

IIOpH4Ka. 

n P H >,£>»/. HMeeTCH o4Ha napa 4 hcto mhhmwx Kopnefi, h, CAe 40 BaTeAbHo, cyiyecTByex 
()4HO CeMe^CTBO nepH 04 H l ieCKHX pemeHHH BH4a (c TOH >K0 TOMHOCTbK)) 


l=p^y i p,< 
r = R^-l P, 


2 k 


c nepwoAOM --- (c ToqHocTbio 40 MaAbix nepBoro nopHAKa). 

Ilo4CTaBHB Bbipa>KeHHH A H B H3 (4) npu X {) — a u * 7 B CHCTeMV (7) U V4HTbIBaa, 4 TO 

(l u 

!j - - * , aannuieM ( 7 ) b bh 40 

2* ' 


L - 3(. . !;» 


P %R = o, 


2'J 


[i- -l-g- 2 — — ]/?—(). 


( 10 ) 


riocAeAOBaTeAbHaH no 4 CTaHOBKa b (10) 3 HaqeHHH [i 17 . . . , 4 aeT aah cAynaa a 


2 / 


\ 6 (a — A) /?„ P, = . I'- \ 6 (y. - a) P*. 


3rt ( ) 


3« (l 


p 3 =--Lr,, 


p,m • 


u 4 ah CAvnan a _£> y. 


Pi = 3„ u \ <>(>• - *) /?„ Pi = • - h! V 6 (A - - a) /?,, 


3a 0 


p,= ; r,, 


P 4 = - + {-R t . 


rioAO>KHM u=0 H 1 = 0, TOT 4 S Cj = C 2 = 0, T. e. 4BH>KeHHe MBTepHa AbHOH BaCTHlJbl 
iiponcxo 4 HT b nAoCKOCTH. ah noAyneHHK nepnoAnnecKoro pemeHna aoatoto nepMOAa 
onpe4eAHM HanaAbHbie 4aHHbie vcaobhhmh R ?) = R a = 0 . 

Tor4a 6 y 4 eM HMeTb 


; = P ie w ‘ V + P^e-^y y 
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flo4CTaBAflH BupaaieHHH Pj n P 2 qepe 3 npoH3BOAbHbie nocTOHHHbie P, h R., h 3aMeHaa 
noKa 3 aTeAbHwe (pyHKijHH TpnroHOMeTpHqecKHMH, noAyqHM 

'z 2 cofi| 2 . (o t 3 1 

T — 3 q&i cos # -I- y 9 yi, Sin — t, 


i . . . 0)|3, 

r, — A , cos — - t — A, sin t, 

J 1 7 


. (1)^ 


r 4 e o6o3HaqeHO <7=^V'%-X), A t =R,-*-R„ A., = -i (P, - P 2 ). 

McKAiOHaH H3 BbipajKeHHfi 4AH ; h r, BpeMH t, noAyMHM ypaBHeHHc op6HTbi nepHOAH^e- 

2'JTan 

CKOTO 4BH>KeHHH C nepH040M B BH4e 

ojV^u — X) 



rr 

C~ 


1, 


(11) 


r4e C~ = A~ f-A|. 

YpaBHCHHe (11) npe4craBAHeT saahfic c noAyocHMH ^qC h C, napaAAeAbHbiMH koopah- 

HBTHblM OCflM, H C 9KCIjeHTpHCHTeTOM e = 1 ~ gr, 

llepH04HqecKoe pemeHne KopoTKoro nepHOAa noAyqHM, noAaraa — 0 Tor 4 a 


r, = /? 3 e w ^ R i€ —to m 

AHaAorHMHo npe4bi4yuzeMV CAynaio noAynaeM 

t = 2 cos ^ A 3 sin <<)t, 


r, — A 3 cos <ot — \ 4 sin (•>/, 
r 4e A a = ^3 - +- A 4 = - ■ / (R :i — /? 4 ). 

ypaBHeHHe TpaeKTopHH 8Toro nepnoAHqecKoro abh^kchhh c nepH040M ^ , coBnaAaioijgnM 

c TOMHocTbK) 40 MaAbix nepsoro rropHAica c nepno40M BpanjeHHfl SAAHiicoHAa, HMeeT bha 

52 V)2 . 

C- ~^C2 — (12) 

4 

r4e C~ = A“~» -Aj. 

3aahiic (12) HMeeT noAyocH ■ h C h 3KCijeHTpHCHTeT e — v3 

2 

B CAyqae X>;a noAyiaeTca TOAbKo o 4 ho ceMeficTBo iiepHo 4 HqecKHx peuieHHfl KopoTKoro 
uepHo 4 a, coBna 4 aioi3gee c paccMOTpeHHbiM Bbime KopoTKonepno 4 HHecKHM ceMeficTBOM. YpaB- 
iieiiHe op6HTbi cooTBeTCTByioujero nepHo 4 HHecKoro 4 BHHteHHH H 4 eHTHHHO ypaBHeHHio (12). 

PacnoAOJKeHHe nepHo 4 HqecKnx op6HT npH X<^ia npe 4 CTaBAeHo Ha pncyHKe. Otmcthm, 
>ITO pa3MepbI Op6HTbI 3aBHCHT OT O 4 HO0 npOH3BOAbHOli IIOCTOHHHOii. 

MoHiHO 33MeTHTb, qTO npH X > p., Bbl6Hpan HaqaAbHbie- yCAOBHH T8K, HT06bI BbHIOAHHAOCb 
P 1 = P 3 = P 4 = 0, HOAyqHM ceMeftcTBo acHMnTOTHqecKHX peuieHHit, HMetoinee c npnHHTofi 

TOMHOCTbK) BH 4 


'-P 2 e"-V , 

r ; — R.,e u>: ' >lt | 
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h cooTBeTCTByionjee 0TpnyaTeAbH0My BeujecTBeHHOMy KopHio xapaKTepncrnqecKoro ypaB- 
HeHHH. TpaeKTopHH aToro acHMnTOTHqecKoro abh^kchkh (c npFHaToft ToqHocrbio) ecTb np«- 
Maa, npoxo4Higa« qepe3 Toquy AH6paijHH h ypaBHeHHe KOTopoft HMeeT bh 4 (c toW *te Toq- 
HrtCTblo) 


; = ^v6(X- : A )r . 

Kan y>Ke 6biAo oTMeneHO Bbirne, b 9tom CAynae HMeeT mccto ycAOBHan (b cmmcac Annv- 
HOBa) yCTO^HHBOCTb COOTBeTCTBy K)IIJHX n0A02K.eHHit OTHOCHTCAbHOrO paBHOBeCHH. 

TaKHM o 6 pa 30 M, b Hauiefi cTaTbe noAyneHbi cAe^yioiijHe pe 3 yAbTaTbi: 

1) 40Ka3aHa b nepBOM npn6AH>KeHHH ycToiiqHBocTb 4BH>KeHHH MaTepnaAbHofi nacTHybi 
B TOHKax AH6payHH, AOKamnx Ha npo 40 A>KeHHHx MaAoM och aKBaTopnaAbHoro ceneHHH 9 aahii- 
coH 4 a; 

2) B TOHKaX AH6paHHH, paCnOAOH«xeHHbIX B HanpaBAeHHH 60AblH0ft OCH 9AAHnCOH4a, 4BH- 
;KeHwe HacTHijbi HeycToifHHBo; 

3 ) B OKpeCTHOCTH yCTOftHHBbIX nOAO>KeHHH OTHOCHTe AbHOrO paBHOBeCHH Cy IIjeCTBy K)T 4Ba 
ceMeflcTBa nepno 4 HHecKHx op6nT 40Aroro h KopoTKoro nepH040B; 

4 ) B OKpeCTHOCTH HeyCTO^HHBblX nOAO>KeHH 0 OTHOCHTeAbHOTO paBHOBeCHH CyiJgeCTByiOT 
04H0 ceMeScTBo nepno4HHecKHx op 6 ht KopoTKoro nepno4a h 04H0 ceMeficTBo acHMnTOTHne- 
CKHX Op6HT. 

llepH 04 HHecKHe 4BH>KeHHH b o6ohx cAynanx npoHcxo4HT no op6HTaM, 6 ah3khm k 9aahii- 
caM, paaMepbi KOTopwx 3 aBHCHT ot o4Horo cyigecTBeHHoro napaMeTpa. 
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T. VI 


BiojiJieTeHb IlHCTHTyia TeopeTHHecKow Actpohomhh 

1957 As 8 (81) 


0 TpaeKTopHHx noAeTa paKeTbi BOKpyr AyHH 

M. C. AuCOBCKaR 

B paboxe yKaahibdK ) tch yc aobhh cyujecxBOBaHMH op6nx paKex, oxBaxbiBaiom,HX 3eMAio h AyHy a upoxo- 
ahij^hx Ha npoH3Bo.\bHO MaAOM paccTOHHHH ot AyHbi. Pa3pa6oxaH MeT04 rpatpHnecKoro h h t e r p h po Bd HUH, 
C llOMOiybK) KOTOpOTO HOCXpoeHO 5 CHMMeXpHaHblX Op6«X yKa3aHHOTO XHIia. 

UBER DIE RAKETENBAHNEN, DIE DEN MOND UMFASSEN, von M. S. Lissowskaja. — In dieser 
Arbeit werden die Existenzbedingungen der Raketenbahnen, die die Erde und den Mond umfassen und 
neben dem letzteren einen willkiirlich kleinen Minimalabstand haben, ausgesagt. Mittels der vom Author 
gegebenen grafischen Methode werden 5 solchen symmetrischen Raketenbahnen konstruiert. 


Bse^eHne 

LJcAbK) HaCTOHLyeH pa6oTbI HBAHeTCH BblHCHeHHe KaHeCTBeHHOH KapTHHbl TpaeKTOpHH, no 
KOTopbiM Mo^eT ^BHraTbCH paKCTa, 3 anycKaeMan c 3 eMAH hah c HCKyccTBeHHoro cnyTHHKa, 
o6AeTaK)iijaH Ha He6oAbinoM paccTOHHHH AyHy h B 03 BpaiijaK)iJjaHCH obpaTHO. 

CyujecTByeT ^Abiii p H4 pa6oT, b kotopwx paccMaTpHBaeTcn nocTpoeHHe TpaeKTopnft 
paKeT. 

< 4 , ah paKeTbi, CHa 6 >KeHHo 3 peaKTHBHbiM 4BHraTCAeM, paapeuieHa oSiijan 3 a 4 ana o Bbi6ope 
HanpaB AeHHH MrHOBeHHbix HMnyAbcoB, coo6ujaeMbix 4BHraTeAeM npn ycAOBHH MHHHMyMa pac- 
xo4a ropionero. Tan, HanpHMep, BbiBe4eHbi (popMyAbi, onpe4eAHioiijHe TpaeKTOpHio c mhhh- 
MaAbHbiM pacxo40M ropionero, CBH3biBaK>HjyK) KpyroBbie op6HTbi BOKpyr 4Byx nAaHeT (Law- 
den, 1955 ). 

Hto KacaeTCH nocTpoeHHH TpaeKTopnH paKeTbi, ijcahkom npe40CTaBAeHHOH acSctbhk) cha 
npuTH>KeHHH, 3a4ana pemaAacb, KaK npaBHAO, 6 e 3 yneTa B03i\iyiijeHHft (Kooh, 1950 ; 9 ho- 
rieAbTpH, 1950 ), a HMeHHo: b cipepax 4eScTBHH 3 cmah h Aynbi CTponAHCb 4Be HeB 03 My- 
i^eHHbie KpyroBbie op6HTbi, npnneM nepexo 4 c 04HOH opOnTbi Ha 4pyryio (JjaKTHMecKH He 
paccMaTpHBaAGH. 

Anuib b HecKOAbKHX pa6oTax 6bi ah onpe4eAeHbi TpaeKTOpHH noAeTa paKeTbi MeT040M 
HHC AeHHOrO HHTerpnpOBaHHH ypaBHeHHH B 03 MyiIjeHH 0 F 0 4BH>KeHHH. 

B 04HO}! H3 hhx (Goldstein, Froberg, 1952 ) pemaeTCH Han6oAee AerKan 3a4a4a - noAeT 
Ha AyHy 6e3 nocAe4yioiiiero B 03 BpaiijeHHH Ha 3 eMAio. B HeAaBHO Bbime4iueH pa6oTe 
T. A. Me6oTapeBa (MeboTapeB, 1956 ) ctpohtch TpaeKTopnn noAeTa BOKpyr AyHbi c B03- 
BpaujeHHeM Ha 3 eMAio 6 e 3 4onoAHHTeAbHoro HMnyAbca. Abtop ctpoht 3 Ty op6HTy nocAe- 
40BaTeAbHbIMH npH 6 AH 2 KeHHHMH TaK, HTo6bI B pe 3 yAbTaTe y40B AeTBOpHTb AByM y CAOBHHM : 

1) CKOpOCTb paKeTbi B MOMeHT ee COe4HHeHHH C AyHOH npHHHMaeTCH paBHOH HyAK); 

2 ) TpaeKTOpHH 40 A>KHa KaCaTbCH nOBepXHOCTH 3 eMAH. 

llepBoe ycAOBHe rapaHTHpyeT ciiMMeTpuio TpaeKTopnn (cm. § 2 ), ho npn stom orpaHH- 
HHBaeT MHHHMaAbHoe paccTOHHHe paKeTbi ot ^HTpa AyHbi (oho 0Ka3biBaeTCH BecbMa 3Ha- 
HHTeAbHblM — 31 600 Km). 

Kan 6y4eT HOKa3aHO b HacTOHiijeM pa6oTe, sto paccTOHHHe Momer 6biTb c4eAano, BOo6i^e 
roBopn, Aio6biM, 6e3 Hapy uieHHH chmmctphh TpaeKTOpHH, ecAH He CBH 3 biBaTb ce6n HyAeBbiM 
3HaneHHeM CKOpOCTH B MOMeHT COe4HHeHHH C AyHOM. HMeHHO MbI 3 a 4 ^ABMCH Onpe4CAeH- 
HblM (HeGoAbILIHM) paCCTOHHHeM paKeTbi OT UCHTpa AyHbi B MOMeHT COCAHHeHHH H 6y4CM 
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Bbi6npaTb BeAH4Hiiy naqaAbHOH cKopocTH TaKHM o6pa30M, HT(>6bi TpaenTopnn nepecenaAa 
nOBepXHOCTb 3 eMAH hah npouiAa B6AH3H Hee. 

B pa6oTe nocTpoeHO 6 op6HT, oxBaTbisaioigHX 6oAee hah MeHee noAHo HHTepecyioiijyio 
Hac o6AacTb 4 BH>neHHH. H3 hhx 5 op6aT nocTpoeHO oco6bm MeTOAOM rpatpnqecnoro hhtc- 
rpupoBanHH. 


§ 1. 06 ycAOBHiix, KOTopbiM ^OASKHa y^oB AeTBopsiTb TpaeKTopan paweT 6e3 pacxo^a 

ropionero 

Han 6 oAee npocToit (c BbiqncAHTeAbHOH tohkh 3 peHnn) cnoco 6 nocTpoeHHH TpaeKTopHH 
paneTbi, KOTopan npoxo 4 HAa 6 w Ha 3 a 4 aHHOM pa sctohhhh ot AyHbi, coctoht b coo 6 iijeHHH 
paneTe 4011 oah are AbHoro HMnyAbca b6ah3h AyHbi, TaM, r 4 e ee 4 BH>neHHe OTHOCHTeAbHO 
AyHbi CTaHOBHTCH HeB 03 MyiIjeHHbIM. 

Topa 340 Tpy 4 Hee Bbi 6 paTb HaqaAbHbie y caobhh 4 BH>neHHH paneTbi, ecAH OHa Ha cbocm 
nyTH hc noAyqaeT 4 onoAHHTeAbHoro HMnyAbca. 

Cpe 4 H 3a4aq, KOTopbie 6y4yT nocTaBAeHbi npn o6AeTe AyHbi, mo>kho npe4BH4eTb $oto- 
rpa(pHpoBaHne qacTH AyHbi, noTopan He BH4Ha c 3 eMAH. Ylpu btom paKeTa 40A>KHa npn- 
6AH3HTbCH K AyHe Ha HeKOTOpOe MHHHMaAbHOe paCCTOHHHe S. 

TaKHM o6pa30M, Hama aa 4 aqa 6 y 4 eT pemeHa, ecAH TpaeKTopHH paneTbi 6 y 4 eT y40BAe- 
TBOpaTb 4 By M yCAOBHHM: 

1) paneTa nepeceqeT ahhhio 3eMAH — AyHa co CTopoHbi HeBH 4 HMofi qacTH noBepxHocTH 
AyHbi Ha paccTOHHHH s ot ee ijeHTpa; 

2 ) paKeTa BepHeTCH Ha 3 eMAio, t. e. npofi4eT Ha He6oAbmoM paccTOHHHH ot yeHTpa 
3 eMAH. 

B tot MOMeHT, nor4a 6 y 4 eT BbinoAHHTbca nepBoe ycAOBHe, paccTOHHHe paneTbi ot ijeHTpa 
3eMAH 6 y 4 eT paBHO r> = a' r4e a — cpe4Hee 3HaqeHHe 6 oAbmoa noAyocn AyHHOH 

op 6 iiTM. (4fiH^eHHe AyHbi CHHTaeM KpyroBbiM). 

3 a 4 a 4 HM HanaAbHbie y caobhh 4 BH*neHHH paneTbi. IlycTb b HaqaAbHbiH momcht paneTa 
HaXOAHTCH Ha MaAOM paccTOHHHH r } OT IjeHTpa 3eMAH. PaCCMOTpHM 9AAHHTH HeCKOe 4 BH>ne- 
HHe OTHOCHTeAbHO 3eMAH, Onpe 4 eAHeMOe MHHHMaAbHbIM paCCTOHHHeM OT yeHTpa 3eMAH, 
paBHbiM r ly h MancHMa AbHbiM, paBHMM r 2 , r 4 e r 2 = a ' + s. SAeMeHTbi SAAHnca a () h e ft onpe- 

4 C AHHITCH H3 COOTHOIIieHHH 

r \ = a 0 (1 " e o), 

^*> = (1 f e o)- 


flycTb v {) - SAAnnTHHecnaa cnopocTb, cooTBeTCTBy loiija h paccTOHHHio r x . Coo6ujhm sry 

cnopocTb paneTe b HaqaAbHbiH momcht. 

riona paneTa He nona4eT b c$epy 4eii ctbhh AyHbi, OHa 6y4eT 4BHraTbCH no baahhth- 
qecnoii op6nTe c 9 AeMeHTaMH a u h e 0 , onpe4eAneMbiMH cooTHOmeHHHMH (1). 

B6 ah 3 h AyHbi 4BH>neHHe paneTbi cTaHOBHTCH HeB03Mym,eHHbiM OTHOCHTeAbHO AyHbi. Cno- 
pocTb ee npn stom c y4aAeHHeM ot 3eMAH yBeAHHHBaeTCH 1104 bahhhhcm AyHbi, b to 
B peMH nan 9 AAHnTHqecnan cnopocTb c y4aAeHiieM ot 3cmah yMeHbmaeTCH. 

MTan, b o6AacTH TecHoro c6AH>neHHH c AyHOH HCTHHHan cnopocTb 6oAbine 9AAiinTHqe- 
cnofi. KpoMe Toro, oqeBH4Ho, qTO r (paccTOHHHe ot 3cmah) c TeqeHHeM BpeMeHii B03pacTaeT. 
yqTH 9TH 4Ba o6CTOHTeAbCTBa, nOKa>KeM, qTO 4AH OCKyAHpyiOmreH Op6HTbI OTHOCHTeAbHO 
3eMAH B paCCMaTpHBaeMblH MOMeHT TecHoro c6AH>neHHH C AyHOM MHHHMaAbHOe paccTOHHHe 
OT 3eMAH r\ 6y46T, BOo6ige roBopn, 6oAbme, ne m ncxo4Hoe paccTOHHHe /*,, HBAHioijgeecH 
MHHHMaAbHbIM 4AH HCX04H0H 9AAHIITHqeCK0H Op6HTbI. 

1 i 2 1 ■. 

4efiCTBHTeAbHO, KaK BH4HO H3 COOTHOIIieHHH V~ = AT/77 t — ), npH 04»0BpeMeHH0M 

\ r °OtK. 

y Be AHqeHHH v h r 6oAbman noAyocb ocnyAHpyioiiJiHx op6HT a« CK . 6y4eT c TeqeHHeM BpeMeHH 
YBeAHqHBaTbCH j B qaCTHOCTH, fllocK. >«o* 

nona^neM Tenepb, hto c OC k. < e 0 . Kan 6mao cna3aH0, Hac HHTepecyeT CAyqan, nor4a 
paneTa npH6AH3HTcn n AyHe Ha MHHHMaAbHOe paccTOHHHe s. npn nepeceqeHHH eio ahhhh 
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3eMAH— AyHa. Tarc KaK *. MHHHMaAbHOe paCCTOHHHC OT AyHbi, TO CKOpOCTb paKeTbl OTHO- 

cHTeAbHo AyHbi 6y4eT b stot momcht nepneH^HKyAnpHa ahhhh TLR (pnc. 1). 

CnopocTb AyHbi v L To>ne nepneH4HnyAapHa k ahhhh TLR , CAe40BaTeAbHo, cnopocTb 
paKeTbi OTHocHTeAbHo 3eMAH, paBHan v R = v / h- v'ftj TOHce nepneH4HKyAHpHa k stoH ahhhh. 
Tor4a TR 6y4eT aipeAHSHbiM paccTOHHneM 4 ah ocnyAHpyioijyeH op6HTbi, cooTBeTCTByioiyefi 
9TOMy MOMeHTy BpeMeHH. PaccTOHHHe 77?, paBHoe a i-e h, cAe40BaTeAbHo, paBHoe /*.„ 
6y4eT paBHo 

TR “ r (1 ^ock.)* 


A AH HCX 04 H 0 fi 9AAHIITHHeCKOH Op6HTbI MbI HMCAH To — Cl {) (1 I e Q ). TaK KaK >«<„ TO 

6 y 4 eM HMeTb e OCK . < e 0 . 

Bhahm, hto nepHreAHfiHoe paccTOHHHe 4 ah ocnyAHpyiorgefi op 6 HTbi r\ = a OCK , (1 - e OCK ) y 
4e0CTBHTeAbHO, 6y4eT 6oAbine r,=a 0 (l — e 0 ). 

3HaHHT, 4AH Toro HT 06 bI MOTAO 6bITb r[^T ] (t. e. 4AH o6eCneHeHHH BOSBpailjeHHH 
paneTbi Ha 3eMAio) Heo6xo4HMo, qTo6bi nocAe c6AH>KeHHH c AyHofi nocAe4yioiijHe B03My- 

IIjeHHH OT AyHbi yMeHbHIHAH 6bl B AOCTaTOMHOfi 
CTeneHH cnopocTb paneTbi. 

06o3HanHM Hepe3 0 yroA Me>K4y cnopocTbK) 
paneTbi h ee paAHy coM-BenTopoM. B 3aBHCHMocTH 
ot HanpaBAeHHH ckopocth paneTbi b 6 ah 3 h AyHbi 
MoryT npe4CTaBHTbCH neTbipe cAynan: 1) 0<C 
< 0 < 90°, 2) 90 < 0 < 180°, 3) 180° < 0 < 270°, 
4) 270° <C 0 <T 360° (cnopocTb AyHbi o 6 pa 3 yeT c 
pa4HycoM-BeKTopoM yroA & = 90°). 

P accMOTpHM 4BHHieHHe paneTbi c MOMeHTa 
/ 0 , Kor4a OHa Haxo 4 HTCH Ha ahhhh AyHa — 3eMAa Ha paccTOHHHH A 0 ot yeHTpa AyHbi, 
T4e A (| 6AH3KO K MHHHMaAbHOMy paCCTOHHHK) OT geHTpa AyHbi, paBHOMy £ (b HAeaAbHOM 
CAynae \ = Tor4a yrAbi 6y4yT 6 ah 3 kh k 90 hah k 270°. 

Ha pnc. 2 npe 4 CTaBAeH CAynafi 2, Ha pnc. 3 — CAynaft 3, Ha pnc. 4 — cAyqafi 1 h Ha 
pnc. 5 — CAy^aii 4. 

PaCCMOTpHM H3MeHeHHe CKOpOCTH paKeTbl < 0 ^, HaHHHaH C MOMeHTa t () . 

Ecah A — paccTOHHne paneTbi ot yeHTpa AyHbi, to ycnopeHHe, coo6iyaeMoe AyHoft, 

k^TYl j 

paBHO zv~ . flycTb w 0 — ycnopeHHe, coo6ujaeMoe AyHoft b momcht / 0 . Tor 4 a 


* 




n 


If 

l 

i 

' Z7^- 


Z 1 


Pnc. 1. 


k 2 m / 

«>,> = "y 


M3MeHeHHe cnopocTH v® 3a MaAwfi npoMe>KyTOK BpeMeHH A t 6y4eT paBHo 


A «* = «'o • A t h HanpaBAeHo n AyHe. IlocTpoHM 4ah na*K 4 oro CAyqaa cnopocTH v' k , paBHbie 
h- A v®. 3a BpeMH A t AyHa, 4 BHinyijgaHCH co cnopocTbio v L , nepeMecTHTca b Toqny 
L ]y a paneTa 3a stot >Ke npoMeniyTon BpeMeHH nepeMecTHTcn b Toqny R u npHqeivi 
LL , = V L • Af, a RR } ^ v H - Aaf. 

H3 nocTpoeHHH bhahm, hto b cAyqae 2 (pnc. 2) cnopocTb paneTbi npo40A>KaeT yBeAH- 
MHBaTbCH (t. e. V R > H T. 4-)> TaK KaK OHa B MOMeHT t () o6pa3yeT OCTpblfl yrOA C Ha- 
npaBAeHHeM Ha AyHy, h c TeneHHeM BpeMeHH stot yroA yMeHbiuaeTCH. 

B CAynae 3 (pnc. 3) uepe3 MaAbiS npoMeinyTon BpeMeHH cnopocTb paneTbi HauHeT o6pa- 
30BbiBaTb Tynofi yroA c HanpaBAeHHew Ha AyHy. 9 to noBe4eT n TOMy, hto cnopocTb zk> 
HanHeT yMeHbinaTbCH. 

H3 nocTpoeHHH v J{ 4 ah CAynaa 1 (pnc. 4) Mbi bhahm, hto Ha MaAOM npoMe^nyTne Bpe- 
MeHH (mbaom, Tan nan 0 () 6AH3no n 90°) cnopocTb paneTbi yMeHbiuaeTCH, ho 3aTeM HaHHHaeT 
y BeAHHHBaTbCH b cbh 3 h c TeM, hto yroA Me^K4y vu h HanpaBAeHHeM Ha AyHy cTaHOBHTca 
OCTpbIM H B 4aAbHeftuieM yMeHbUiaeTCH. 

HanoHey, b cAyqae 4 (pnc. 5) cnopocTb paneTbi cpa3y >ne HaqHHaeT yMeHbuiaTbCH. 
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3aMeTHM, hto CAynaH 1 h 2, c o 4 ho 0 ctopohw, h cAyqan 3 h 4, c Apyrofi, oTAHqaiOTCH 
BeAH^HHoit yrAa Me>K4y CKopocTbio paKeTw h cKopocTbio AyHbi. B CAyqanx 1 h 2 stot 
yroA ocTpwfi, a b 3 h 4 — Tynoil. 

TaKHM o6pa30M, b pe3yAbTaTe nocTpoeHHH mw bhahm, hto b CAyq'anx 3 h 4, t, e. 
Kor4a yroA Me^4y ckopocthmh paneTbi h AyHbi Tynofi, B03MyigeHHH co ctopohu AyHW 
nocAe c6AHH^eHHH 6AaronpHHTCTByioT yMeHbuieHHio CKopocTH paneTbi, t. e. B03spaijgeHHK) 
paneTbi Ha 3eMAio. 

B KOHeMHOM C^eTe BepOHTHOCTb B03BpaiJge“ -0 

huh panera Ha 3eMAio c HenoToporo mhhh- l 

MaAbHoro paccTOHHHH s ot AyHbi onpe4eAHeTCH t 

CKOpOCTbK) OTHOCHTeAbHO AyHbi, C KOTOpoft OHa 



Phc. 2 ( CAynaH 2). Phc. 3 (cAynan 3). 


npoxo 4 HT b6ah3h nocAe4Heft. Moaaio CKa3aTb, hto pa3AHHHe Me>K 4 y pa3o6paHHbiMH CAy- 
H8LHMU npH ({JHKCHpOBaHHOM £ COCTOHT B pa3AHHHOfi BeAH^HHe 3TOfl CKOpOCTH. 

MeM MeHbixie £, TeM 6oAbiue 40A>KHa 6biTb oTHocHTeAbHan cKopocTb. C>4HaKo npH peme- 
hhh 3 a 4 aq« b nepBOM npw6AH>KeHHH Mbi no cyigecTBy HHqero He 3 HaeM 06 onTHMaAbHoi* 
BeAnqHHe 9 to 0 CKopoCTH h TeM 6oAee o BeAHqHHe HaqaAbHoff CKopocTH paneTbi othoch- 
TeAbHO 3 eMAH. r0 

B nepBOM npn6AH>KeHHH Mbi hcxo4hm ^ 

M3 HeB03MyijgeHHofi aAAHnTHqecKofi op6HTbi 1 

c 3a4aHHbiMH nepHreAHflHbiM h acpeAHiiHbiM 

paCCTOHHHHMH. 



Phc. 4 (cAynaH 1). Phc. S (cAynaa 4). 


^aAbHeiiuiHe npH6AHHieHHH ctpohm TanuM o6pa30M, qTo6bi BeAHqHHa h HanpaBAeHwe cno- 
POCTH paKeTbl OTHOCHTeAbHO AyHbi OKa3aAHCb 6bl HaH6oAee 6AaronpHHTHbIMH (b yKa3BHHOM 
BblUie CMbICAe) 4AH B03BpaLgeHHH Ha 3eMAK). 

§ 2. 06 ycAOBHflx cymecTBOBaHHfl chmmbtphhhmx op6nT 

B pa6oTe HcnoAb30BaHa H3BecTHan h 4en o CHMMeTpnqHbix TpaeKTopHHx, Hauie4uuafl CBoe 
npHMeHeHHe b pa6oTax KoneHrareHcnofi uikoabi npH nocTpoeHHH nepH04HqecKHx op6 HT 
b 3a4aqe Tpex TeA m npHMeHeHHaq I\ A. He6oTapeBbiM b 3a4aqe o paneTax (He6oTapeB, 

1956). 
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IlycTb ABH>KeHiie no op6nTe 3a4aeTca ypaBHeHHHMH x = /(/), y = 9 (£). EyACM rosopHTb, 
MTO Op6llTa CH MMCTpHHHa, eCAH 

fit) /( t), 

?(*) = — ?(— 0- 


H3 BTOTO OnpeAeAeHHH CAeAyeT, HTO TpaeKTOpna 4 BH>KeHHH CHMMeTpHHHa OTHOCHTCAbHO 
och x, a roAorpatp CKopocTen CHMMeTpnneH OTHOCHTCAbHO och y . 

rioSTOMy AOCTaTOMHO nOCTpOHTb TOAbKO IIOAOBHHy Op6nTbI (cOOTBeTCTBy K)lizy 10, Hanpu- 
wep, y 0 hah y<^0). KpoMe Toro, CHMMeTpHHHbie op6nTbi hmciot eiije h to npeHMyujecTBO, 
hto HanaAbHbie h KOHenHbie Koop 4 BHaTbi h ckopocth CHMMeTpHHHbi b yKa3aHHOM Bbiine 
CMbiCAe. 9to co3AaeT H3BecTHbie yAo6cTBa, TaK KaK npn CBoeM B03BpanjeHHH paKeTa CHOBa 
KocHeTCH op6nTbi cnyTHHKa, c KOTopon oHa 6biAa 3anyigeHa, h CMo>KeT nepeMm Ha 9Ty 
op6nTy c noMoigbio Tanoro >Ke no BeAHHHHe TOAHica, c kbkhm OHa 3anycKaAacb aah noAeTa 
BOKpyr AyHbi. 

IlycTb ABH>KeHHe paKeTbi onpeAeAaeTCH CAeAyioiijHMH AHCpcpepeHtjna AbHbiMH ypaBHCHHHMH: 


d Jr = F(x, y, t ), 
= <!>(*, y, t). 


( 2 ) 


Mo>kho AOKa 3 aTb, hto ccah npaBbie nacTH ypaBHeHHg ( 2 ) o 6 AaAaioT CBoffcTBOM 

Fix, - y> t) F (x, y, t), 

—y, —t) = —*(x, y, t) 

n ecAH b HanaAbHbift momcht -^~ = y — Q (t. e. b HanaAbHbiS momcht paneTa HaxoAHTca Ha 

och x, a CKopocTb ee nepneH 4 HKyAHpHa och x), to TpaeKTopHH 6 yAeT CHMMeTpnqHog. 
4 oKa 3 aT 6 AbCTBO. 

FlyCTb 

x — f(t) H y = f(t) (4) 

nacTHoe pemeHHe ypaBHeHHii (2). 

B COOTBeTCTBHH C 9THM HMeeM TO>K4CCTBa 


d 2 f(t) 

dp 

d 2 9 (t) 
dp 


F[f{t), o(0, t], 
H fit), fit), t]. 


Bo3bMeM 4Be CAeAyioujHe cpyHKijHH ; = — /( — /) h r, = — o( — t). ^HtptpepeHijHpyH hx 
4Ba>KAbi h npHHHMaa bo BHHMaHne (3), noAynHM 


_ dZf(-t) 
di 2 dt 2 


F[f{-t), ? (-<),-t] = F[/(-/), -o(-t), t]z=F(t, T„ t), 


dhi _ c/ 2 9 (-*) _ dH (~t) 
dp dP d {—tf 




TaKHM o 6 pa 30 M, 5 h */) TaK>Ke hbahiotch pemeHHeM ypaBHeHHfi ( 2 ). 

,4ah toto hto6w 9to peineHHe coBnaAO c pemeHHeM (4), Heo6xo4HMO h AocTaTOHHO 
B CHAy eAHHCTBeHHOCTH peUieHHfl CHCTeMbI 4 H(f)(j)epeH^HaAbHbIX ypaBHCHHg ( 2 ), HToSbl HX 
HanaAbHbie y caobhh coBnaAaAH: 


x 



( 5 ) 
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flpn f 0 HMeew 


*„=/(<>), 

/( 0 ), r 4(I 

B cAyqae t y () = o(0) = 0 
Ho Tor^a h 

9to Q3HanaeT CHMMeTpHio 


* - 11 "' (£). ,=(}/)•■ (-£).=(£).• 

-= ?<«). (■*).= -(-&).• (£)»=(>)«• 

H ( 5 ^) 0 “ ( = ® 6y4eT HMeTb MecTO (5). 

?( 

KpHBOS A'— /(f), y = Q(f) OTHOCHTCAbHO OCH 


X. 


( 6 ) 


§ 3. 0co6eHHOCTH HHCAeHHoro HHTerpnpoBaHHH AH(J) jiepeHgna AbHbix 

ypaBHeHHft 3aAaiH 

ri P H pemeHHH 3a4a4H bbo 4 hm CAe4yioiijHe ynpoiijeHHH: 

1) pac CMaTpHBaeM 4 BH>KeHHe paKeTbi no4 4 eScTBHeM gha npHTH>KeHHH 3 cmah, AyHbi h 
C oAHya, npeHe 6 peran B03MyujeHHHMH Apyrux tca CoAHeqHoif CHCTeMbi; 

2) 4 BH»veHHe AyHbi h ro 4 HqHoe 4 BH>KeHHe CoAHija paccMaTpHBaeM b 04 H 08 iiaockocth ; 

3) CHHTaeM 4 BH 2 KCHHH AyHbi H CoAHlja KpyrOBbIMH; 

4) Maccoft paneTbi npeHe6peraeM. 

CHCTe-My Koop4HHaT BbiSwpaeM cAe4yioix}HM o6pa30M. 

HaqaAo noMeujaeM b yeHTp 3eMAH. Och coxpaHHiOT no ctohhhoc HanpaBAeHne othoch- 
TeAbHO Hen 04 BH>KHbIX 3Be34- 

Ocb x HanpaBAeHa b HaqaAbHoe noAomeHne yeHTpa CoAHya. Ocb y cocTaBAHeT 
yroA -+- 2 c ocbio a*. 

B HaineS cucTeMe 4 bh>kghhh AyHbi h CoAHya 6 y 4 yT onncbiBaTbcn ypaBHeHHHMH 


x 1 = a' cos (\ n't), x s = a " cos n" f, 

y ( = — a sin (t) 0 — n't), y s — a” sin n" t , 


(7) 


T 46 a H a 1 cpe4HHe paccTOHHHH 40 AyHbi h CoAHija; n u" — cooTBeTCTByioiijHe cpe4HHe 
4 BH>KeHHH; i) 0 — yrAOBoe paccTOHHHe AyHbi ot och x b momcht t — 0. 

AmfMpepeHynaAbHbie y paBHeHHH OTHocHTeAbHoro abhhschhh paneTbi 3an«CbiBaiOTCH b cAe- 
AyionjeM BH4e: 


r > 1 , /■> t x i~ x 

dt- ‘ r> \ 4 , 


d l y y 

= k m, * k~m fj 

dt 2 7 r* 


Vi—y 



Ich 



+- & 2 /n v 





)■ 


T4e jy, A 7 , t/ ; , A\., l/ v - 4 eKapTOBbI KOOp4HHaTbI paneTbi, AyHbi H CoAHya, 

A /./, = ( x — x i)‘ +■■ (y — yJ'y 
4s =( x — x 4 -+- ('/ — 

r' — x'- 1 ,1/', 


/r nocTOHHHaa 

THroTeHHH; /n 7 , rn } , //i s 

- MaCCbl 3eMAH, 

AyHbi h 

CoAHya. 

YqHTbiBaH (7), 

HMeeM 





d 'x } ■> x 

— — -km r . 

df> ‘ r" 

k lm j 

| cos ( ; 
r/ 

i — r/ cos — rit) 

i 

tv 

.3 

cos ri't x 

4,. 

“ ~~2 1 

<t 
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_ . _£2 m JL f c ’ m r si n (&„ — n't) o'_s|n(d 0 — nt) 

dt* T * '' «'* yl 


'HI. 


— k l m < 


sin n t 


y — a ' cos n't 




*li, ={x — a' cos (* 0 — n't)] 2 -+- [t/ f - a' cos — /i7)] 2 , 

= [x — a" cos ri't] 2 -+- [ 1 / a" sin n"t]\ 

r 2 = x 2 -i- \ 

n P H nepeHoce HanaAa KoopAHHaT b ijeHTp AyHbi c coxpaHeHHeM HanpaBAeHHH oceft 
KOOpAHHaT ypaBHeHHH OTHOCHTeAbHOrO 4BH>KeHHH npHHHMaiOT BH4 


d*x 

dt 2 


Ic 2 m { A ;j — k 2 m r 


- Pm . cos fc n>) ... 


/n 0 


— ^ = — 4r/n ; — £ 2 /n 

dt * A r S 7 


.v t-r/cos (t) 0 — nt) cos (^o — nt) 


x *- a cos (\)(j — nt) — a " cos n't cos n't 

7 3 "“ + ” 

“AW « 


- (/' sin (t)„ — nt) sin (tf () — n't) 

- -1 ^ 

Ay.y’ 


^ — r/ sin (*1<> — n't) — a" sin n’t sin n't 

yf 

*f{S « 


( 8 ) 


rxe x, 1 / — Koop 4 HHaTbi paneTbi OTHocHTeAbHo AyHbi, 

±l T — [x *+- a cos (# 4) — n't)f -+- [y — a sin (0 4l - rit)]\ 

A* v == [x i a' cos (3 0 — nV) — a" cos n'7] 2 -+- [ 1 / — a' sin (J) w — n't) — a" sin /i"/] 2 , 

r 1 = x 2 i- # 2 . 

Cj)opMyAaMH (8) noAb3yeMCH, Kor 4 a bahhhhc AyHbi CTaHOBHTCH npeo6Aa4aioiijHM. 
n P H HHCAeHHOM HHTerpHpOBaHHH IipHBe4CHHbIX BblUie ypaBHeHHfi nOAb3yeMCH CAe4yiOIIXHMH 
ipopMyAaMH MeT04a KBa4paTyp, cooTBeTCTByioujero MeT04y KoyaAAa (Cy66oTHH, 1937): ^ 


1 , 

1 

31 

12 * n 

240 J 

f- \ — / 4 - 

60480 ^ ” 

1 / i 

1 

r> 31 /*4 

12 A 

240 / 

<> 60480 


1 

r 11 > i 

12 A) 

12 J 

<» 720 A) 


r4e <o — mar HHTerpHpOBaHHH. 

CpopMyAbi 4 ah y n aHaAorHHHbi. 

n P H HHTerpHpOBaHHH ypaBHeHHfi 4 bh>kchhh paKeTbi b 6 ah 3 h AyHbi bboahm noACTaHOBKy 
CyH 4 MaHa (Sundman, 1913) 

dt = rdu, (9) 

r4c u — HOBaa He3aBHCHMaa nepeMeHHan HHTerpHpOBaHHH bmccto t . 

3th no4CTaHOBKa 3HanHTeAbHO o6AernaeT Bbi hhc A eHHH. 
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B <J>opMyAax (8) lAeHw k l m, — , k. L m h 4, CHAbHO BoapacTaioT c y6wBaHHeM r, vto 4 ah 

coxpaHeHHH tohhocth noTpe6yeT nacroro yMeHbiueHHH rnara. 

C 3aMeHo» He3aBHCHMofi nepeMeHHoft no (popMyAe (9) 6y4eM HMeTb ypaBHeHHH: 


d 2 x 

diH 

_ 1 

r 

dr 

du 

dx 

du 

(f 

\ *> OR 

) " dx 

d 2 y 

1 

dr 

dy 



d// 2 

r 

du 

du 

< \ r . 

/ ,y .v 


l'4C 


OR d *".v /2 v 

dy dt- l§ r A 


00 ) 


B oOAacTn TeCHoro c6An»;eHHH c AyHoft bahhhhc nocAe4Heft HacTOAbKO CHAbHO no cpaB- 
HeHHio c 4 e«cTBHeM 3eMAn H CoAHua, >ito 4AH npn6AH}KeHHoa oyeHKH npaBbix nacTeft 

MOJKHO nOAb 30 BaTbCH (|)OpMy AdMH HCBOSMyil^eHHOFO 4 BH>KeHHH. 

OljeHHM Ka>K4blfi HAeH B npaBOfi ^aCTH (10). 

Machw r 1 d ~ , r 1 7 yMeHbiuaiOTCH no Mepe npw6AH>KeHHH k AyHe. MAeHbi k z m } y r J 

/ v \ < X y r\ 1 dr dx 1 dr^ dy^ 

h k*m L ( * J orpaHH^eHbi. O^enuM Bbipa>KeHHH 7 * 77 * 77 T * do ’ du ' 

H 3 ypaBHeHHH KenAepa HMeeM 

(1 - - e cos E) dE — ndt , 
rdE = nadt. 


CpaBHHBan nocAe 4 Hee paBeHCTBO c (9), noAynaeM du 


dE 

na 


JE ’ ° r P aHH,,eHbl ' 4efiCTBHTeAbHO 


dx . r- dy 

■ Te = -„sm£, W -«Vl 


c“ cos 


£, 


dr 

df 


Ho 




dr 

He 


dx 

He 


dr 

dE 


dx 

He 


ae sin 


L 2£ 


oey 


1 ■ — *> cos £ 


VI -e 2 • 


sin E , 


r4e | 7I < 1> sin E "O* 

1 dr 
r ‘ dE 

i 4 e i j < 1, I cos £ 1 < 1 . 

j r I J.y* 

Bh4hm, hto nocAe 3aMeHbi He3aBH0HMOH nepeMeHHoft 77- h 77 ctbhob htc h orpami- 

iie.HHbIMH H 

d 2 a ^ Sill £ 

d « 2 \'l — e* • r 




> v 1 — e 2 cos E ? 


nez/ 


V — 


« 00 c 


cos £, 


d7 

dll' 2 


ue 

r 


y cos E. 
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n P eo6pa 3 yeM xenepb ypaBHeHH* (10). BbipaanM ~ nepes d £ , d f , x, y, r. By 4 eM 

HMCTb 


d*x 

.i* 

( d* V , y 

dx 

dy 

d-x 


dll 2 ” 

~ r* 

\ du ) r- 

* ~d u 

' du ~*~ r 

dt 7 


d 2 y 

- y 

( d y V -v 

dx 

dy 

d-y 

(ID 

du 2 ~ 

r- 

1 du ) ^ r- 

du 

* du+ r ~ 

dP * 



IlpaBbie qacTH ypaBHeHHfi (11) Tenepb co 4 ep>KaT nepBbie npoH3Bo 4 Hbie. IloaTOMy 4 ak 
MHCA eHHoro HHTerpHpoBaHHH <J)opMyAa KoyaAAa 4 ab Henocpe 4 CTBeHHoro ynoTpe6AeHHa 
xenepb He ro 4 HTCH. Cbc 4 b Hamy CHCTeMy 4B yx ypaBHeHHfi k cncTeMe qeTbipex ypaBHeHHfi 
1-ro nopn 4 Ka, mu MorceM BocnoAb30BaTbc« 3 aTeM cooTBeTCTByroiaefi fopMyAofi KBa 4 paTyp. 
Ho Mbi nocTynnM HecKOAbKo HHaqe, a hmchho: octbehm b chac (}>opMyAy KoyaAAa, npnqeM 
Bxo 4 HigHe b npaByio qacTb nepBbie npoH3Bo 4 Hbie Bbipa3HM qepe 3 p33hocth. 

By 4 eM HMeTb 


/ dx 
\ du ) 


1 

12 

/„ * 

11 / : — 

720 J « 

191 

60 480 1 

A-i- . 

n 

( jy 


1 


. 11 :[ 

191 


v du 

)v 8” 

12 

~Sv~ 

* 720 ^" 

60 480 

sl ' ■ 


/„=« 2 

i> 

( 

+ f( )/( 

)//•'- r' 1 

J ] 

j 


y« — '•‘ l 

[* 

< S 

+ " ( ),( 

)« *~r- 

J 


( ),, 


H,, “ Ab "" e -*—* (S L ),' (&).. (f)i> (ti 
-« (-§-)„- (£),. ( 


dy 
dt 7 o’ 




B3HTbIM H3 Ta6AHybI MHC 


AeHHoro HHTerpHpoBaHHH no nepeMeHHog t. 

npH HHTerpHpoBaHHH ypaBHeHHH (11) HeCKOAbKO 3HaneHHH r 2 -j-r> H r~ 6bIAH npo- 

HHTepnOAHpOBaHbl 4 AH HOBbIX 3HaHeHHli BpeMeHH, COOTBeTCTByjOll^HX paBHbIM HHTepBa AaM 
nepeMeHHoft iz. IlpH stom 6 biAa ncnoAb30BaHa (popMyAa HbiOTOHa aah HepaBHbix npoMemy t~ 
^ a P^ MeHT ^. (yHTTeKep H P 06 HHCOH, 1935). EcAH H3BeCTHbI 3 HaneHHH (JjyHKIJHfi /(z/ () ), 
J\ u \)y J (« 2 /- • f\ u k), h pa34eAeHHbie pa 3 HocTH k-ro nopHAKa Hcne 3 aiOT hah He 3 HanHTeAbHbi, 
to 3HaqeHne (pyHiqjHH f(u) 4 ah HenoToporo npoMeHtyToqHoro 3 HaqeHHH apryMeHTa u mojkct 
t>biTb Haff 4 eHO no (popMyAe 


/(«) f(u„)~t - (u «(,)/(«,„ «,) i (u u„) (u — h, )/( u 0 , u | , u.,) i 

-*-(n — u„)(« -u,)(u -- h.,)/(h ( „ u„ u.,, h :! ) t ... I 
«-(h — H 0 )(H - - «,) . . . (H - H,_ 2 )/(h„, H„ H,, . . . 


r 4 e /(u 0 , u,), /(u () , u u u 2 ). ■ • — pa 34 eAeHHbie pa3HOCTH. B HameM CAyqae n 3 BecTHbi qeTwpe 
3HaqeHHH apryMeHTa, h pa 34 eAeHHbie pa 3 HOCTH 4-nopn 4 Ka paBHbi 0. 
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§ 4. HcxoflHaa opfiiiTa 

3a eAHHwybi H3MepeHMH npHHHTbi: BKBaTopHaAbHbift paAHyc 3 cmah, paBHbift 6378 km, 

CVTKH H Macca 3eMAH. A ,„,uAa 

' npHHHTbi C AeAyiOUJHe BHaqeHHH aCTpOHOMHqeCKHX nocTOHHHbix: cpeAHHfl paAHyc Aynnoa 

op 6 HTbi a ' = 60.270 paAny cob 3cmah; cpwraB PMhvc CoahchhoB o P 6 n T bi _a -23440 
pwaycoB 3 eMAH; Macca AyHbi m n = 0.012265 Maccw 3 eMAH; paAHyc M™ J?' ~ 1738 KM ’ 
cpeAHee ABH^eHne AyHbi ri = 13 ? 17643 ; cpeAHee abhikchhc CoAHya n = 0 . 98561 . 

PaKeTa sanycKaeTCH c HCKyccTBeHHoro cnyTHHKa, nepnoA o6paiyeHHH KOToporo paBeH 
P =2* hah 0 083333 cyTOK. 1 PaAHyc op6htw cnyTHHKa cootbctctbchho paBeH Pc.— 

= 1 2673 paAHycoB 3 cmah (8083 km). MnHHMaAbHoe paccTOHHHe paneTbi ot yenxpa 3 cmah 
tojkc 6yAeT paBHO r, = 1.2673. MaKCHMaAbHoe paccTOHHHe ot yeHTpa 3 cmah npuHHMaeM 



y 



Phc. 7. 


paBHbiM r. z = o! -+- 0.3136 (0.3136 cocTaBAHeT 2000 km, a MHHHMaAbHoe paccTOHHne ot no- 
BepXHOCTH AyHbi COCTABAaeT OKOAO 200 km). 

HMeeM r 2 — 60.5836, rj = 1.2673. 

no (JiopMyAe (1) noAyHHM bacmchtw BAAHiiTHHecKofi op6htw 6oAbiuyio noAyocb a, 

:-)KcyeHTpHCHTeT e, nepnoA P: 

« = 30.9259. e — 0.95902, P — 10.2071. 


m, ■ <—&). 


HanaAbHaa CKOpoCTb pane™ ... pan™ aAAHdTiiHecKofi CKopoc™ Ha paccTOmiiH r, - 
- 1.2673, a HMeHHo: v 0 = 133.70. HanpaBAeHHH abhjkchhh AyHbi h CoAHya noKaaaHbi Ha 

PMC. 6 . 

H 3 4 ByX B03M02KHbIX HanpaB AeHHft HaMaAbHOli CKOpOCTH v 0 - 

Bbl6 OnpeAeAHM B yr0A v 0 , KOTopwfi cocTaBAHeT paAHyc-BeKTop AyHbi c ocbio a b HanaAbHwB 
MOMeHT. Ha PHC. 7 yrOA 0 U = L RTL - yroA, KOTopbiS cocTaBAneT nanpaBAeHHe na Ayny 
c ocbio x B TOT MOMeHT, kotab paKeTa nepeceKaeT ocb x. nycTb A ecTb paAnyc ccpepbi 
AeitcTBHH AyHbi. Oh mo>kct 6biTb onpeAeaeH coothouichhcm 


k-m T k-mi. 

(TRY- = "a " 2 


( 12 ) 


(ycAOBHe paBeHCTBa ycKopeHHii, coaAaBaeMbix npoTHHteHHeM 3eMAH h AyHbi). 
1 IlpoeKT EpayHa (Haskins, 1953). 
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Bo3bMeM TR » a . 

peHHoro TpeyroAbHHKa 


Tor4 a cooTHomeHHe (12) iio3boaht onpe 4 eAHTb Anna paBHo6e 4 - 
/ RL. — yroA 9 0 . ByAeM HMeTb 


k 2 m T k^m l 

,l > To y 

a a* 

o-rcKMa A — 6.6747, L 6 0 = 6.3486. 

yroA * 0 B 0 3bMeM paBHbiM \=n'y+ 8 0) r 4 e j = 5.1035 — noAyne P M04 aAAHiiTHMe- 

CKO0 Op 6 HTbI. 

HcXOAHyiO Op 6 HTy, TaKHM o6pa30M, CTpOHM C HaMaAbHbIMH y CAOBHHMH : 

A„ = 1.2673, y„ = 0, (~ ) 0 = 0, (-g-) o = 133.70, »„ = 73?5952. 

BbiHHCAeHHH Be 4 yTCH c HeTbipbMfl 4 eCHTHqHWMH 3HaKaMH. LLlar Bbi 6 npaeM TaK, hto6h 
MCTBepTbiMH P33HOCTHMH mo>kho 6 biAo npeHe 6 pe-ib. Ha pasHbix yqacTKax HHTerpHpoBaHHw 

mar MeHaeTCH ot <o 0 = 0.001 4 o -.> = 0.128. Beero 
6 bi ao CAeAano okoao 200 maroB. 

06 hjh 8 bha hcxoahoM op 6 «Tbi noKa 3 aH Ha pnc. 8 . 
Otmcthm, hto b 6 ah 3 h AyHbi paKeTa abh^kctch 
OTH ocHTeAbHo AyHbi no rHnep 6 oAe, 6 oAbinaB no- 
AyOCb KOTOpoS HMeeT He 6 oAbUIoS HaKAOH K OCH 

X. SAeMeHTbi rHnep 6 oAbi: a =0.5276, e = 2.8116. 

PaKeTa npOXOAHT Ha MHHHMaAbHOM paCCTOHHHH OT 
AyHbi, paBHOM 0.9574 (6100 km). Oho COOTBeTCT** 
ByeT MOMeHTy t = 5.4628. B 6 ah 3 h AyHbi CKopocTb 
paKeTbl OTHOCHTeAbHO 3eMAH OCTaeTCH aAAHnTHHe- 
CKofi, nopHAKa ckopocth AyHbi (okoao 1.1 km). 9ac- 
MeHTbl OCKyAHpyiOIljeit Op 6 HTbI paKeTbl B KOHeqHblft 

— nooiQ d - MOMeHT t= 7.23304 cAeAyioigne: a = 47.8698, 

e — u.yyio. raKeTa o6H3aTeAbHo AocTHrHeT noBepXHOCTH 3 cmah, tek KaK w = a (1 — e) = 0.3920. 
UcopocTb paKeTbl Ha noBepXHOCTH 3 cmah 6 yAeT cocTaBAHTb okoao 11.169 km/cck 


9 



ripepweucmoU a UH ueft OTMeqena HeuoaMyi^eHnaH qacTf> 

OpfiHTbl. 


§ 5. Mctoa rpac|)H«iecKoro HHTerpHpoBaHHH 

KaK 6 wao cKasaHo bo BBeAeHHH, Hama saAana coctoht b BbincHeHHH KaqecTBeHHofi 
KapTHHbi ABHiKeHHH paKeTbi. Ho TaK KaK He cytgecTByeT TeopHH, c noMonjbio KOTopofi 
MOiKHo 6biAO dm pemHTb 3Ty saAaqy b o6igeM BHAe, to ocTaeTcn Apyrofl nyTb, a hmchho: 
HCCAeAOBaHHe KaqeCTBeHHOH KapTHHbi A‘BH>KeHHH Ha OCHOBaHHH nOCTpoeHHH AOCTaTOHHO 
6oAbmoro hhcab npHMepoB op6HT. 

ripH pemeHHH 4 H(J)(j)epeHIJHaAbHI>IX ypaBHeHHfl B03MyU}eHH0r0 4 BH>KeHHH II0Ab3yK>TCH, 
KaK npaBHAO, MeT0 4 OM HHCAeHHOrO HHTerpupoBaHHH. Ho, KaK H3BeCTHO, HHCAeHHOe HHTe- 
rpnpoBaHHe npoyecc T P y 4 oeMKHfl. B HeKOTopbix 3 a 4 aHax 4 ah coxpaHeHHH tohhocth 
b npoijecce HHTerpHpoBaHHH npHxo 4 HTcn MeHHTb mar. n P H 9TOM Heo6xOAHMOe HHCAO maroB 
MOiKeT CTaTb OHeHb 6oAbIUHM. 

^P H ^HCAeHHOM HHTerpHpoBaHHH HCXOAHOH Op6HTbI HaM npHUIAOCb CAeAaTb OKOAO 
maroB, npnneM mar mchhach 6oAee 10 pa3. OAHaKo ijeAb ashhoS pa6oTbi He Tpe6yeT 
BbicoKOH tohhocth. Mbi nocTapaeMcn HafiTH MeTOA, KOTopbifi KpaTHaiimHM nyTeM noBeA 6w 
K Ha. mea ijeAH — noAyqeHKio reoMeTpHHecKoii KapTHHbi pacnpeAeAeHHH HHTerpaAbHbix KpHBbix. 

laKHM MeTOAOM hbahctch rpa(|mqecKOe HHTerpnpoBaHHe. CymHOCTb ero coctoht b CAe- 
AyionjeM. 

1. KaK H3BeCTHO, npn MHCAeHHOM HHTerpHpoBaHHH AH<p(pepeHHHaAbHbIX ypaBHeHHfi, Mbi 
pa30HBaeM TpaeKTopnio abkhichkh Ha MaAbie yqacTKH. FIpH btom mar HHTerpHpoBaHHH mh 
BwbHpaeM TaKHM o6pa30M, qTo6bi npn AaHHofi ToqHOCTH pa3HocTH onpeAeAeHHOro nopHAKa 
6biAH 6bi nocTOHHHbiMH. B pe3yAbTaTe HHTerpHpoBaHHH noAyqaeM ahhhio, KOTopan c VMeHb- 
meHHeM mara npH6AH>KaeTCH k AcficTBHTeAbHOH TpaeKTopnH abh^kchhh. 
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B qacTHOCTH, ecAH mu npHHHMaeM pa 3 HOCTH 1 -ro nopH 4 Ka paBHMMH HyAio, to sto 3 Hamrr, 
mto Ha MaAOM npoMe>KyTKe A t, paBHOM rnary HHTerpHpoeaHHB, Mbi CMHTaeM ycKopeHHe 
nOCTOHHHbIM. 

2 . BBe 4 eM B paCCMOTpeHHe BeKTOp y CKOpeHHH W, BeKTOp H 3 MeHeHHfl CKOpOCTH A<>, 
BeKTop ckopocth v, BeKTop nepeMenjeHHH A S. Tan KaK Ha rpacpHKe mo>kho H 3 o 6 pa>KaTb 
nanpaBAeHHH, to mw cmokcm CTpoHTb 3th BeKTopa, OTKAa 4 biBan b onpe 4 eAeHHOM MacuiTa 6 e 
HX qHCAeHHbie BeAHqHHbi. n P H 9 TOM aah Ka>K 4 oro BeKTopa r, V MacuiTa 6 MO>KeT 6bITb 
CBOHM . 

Tor 4 a BMecTO 4 Byx 4 H(fxJ)epeHaHaAbHbix ypaBHeHHil abh^kchha 

jfi=F(x,y,t\ d -f-—<t>(x, y, t) 

Mbi MO>KeM HHTerpHpOBaTb ()4HO ypaBHeHHe 4BH>KeHHH B BeKTOpHOfi cpopMe 

w = % = F(r, t), 


r 4 e r pa 4 Hyc-BeKTop paneTbi. 

OTCK>4a CTaHOBHTCH HCHOli noc AeAoeaTe AbHOCTb onepaijHif, Heo6xo4HMbix aah rpacpn- 

MecKoro MeT 04 a: 

1 ) nyCTb 4 AH HeKOTOpOrO MOMeHTa tj H 3 BeCTHbI BeKTopa Wi, Vi\ 

2) onpeAeAaeM H 3 MeHeHHe ckopocth A^ 3 a MaAbift npoMe>KyTOK BpeMeHH A f, Ha kotopom 
c^HTaeM nocTOHHHbiM. By 4 eM HMeTb \v~Wi\t; 

3) CKopocTb b MOMeHT BpeMeHH *< -+- Af = f< +1 cocTaBHT ^ +1 = ^ + A^; 

4) BeKTop nepeMeujeHHH A^ , cooTBeTCTByioigHii npoMe>KyTKy BpeMeHH A t iy 6y4eT paBeH 

5 ) b MOMeHT = f* Af; pa 4 Hyc-BeKTop r < +1 6 y 4 eT paBeH r.+i^ ^ + A^. 

/JaAee Bee onepajiHH noBTopaiOTCH cnanaAa b toS me nocAeAOBaTe AbHocTH, t. e. no 

Haxo4HM zu i+u 3aTeM Haxo4HM At/ i+I , v i+2 y AS,. +1 H T. 4. 

B HaiueM CAynae to == F— zu^ -+- r 4 e: zo 1 = -^y^ 0 ; w >— ^2 koh- 

cTaHTbi; r, A - paccTOHHHH paKeTw cooTBeTCTBeHHO 40 yeHTpa 3cmah h 40 yeHTpa AyHbi, 
r A° — cooTBeTCTByioiijHe opTbi, noKa3biBaioiiSHe, b KaKOM HanpaBAeHHH Ha4o OTKAaAWBaTb 
A 1 A% 

Ha rpacpHKe OTpe 3 KH -y h . 

TaKHM 06 pa 30 M, Mbi BH 4 HM, HTO npH rpa^H^eCKOM HHTerpHpOBaHHH KOAHMeCTBO pa 60 TbI 
3 HanHTeAbHO yMeHbiuaeTcn: BO-nepBbix, 3 a cneT Toro, hto (JjaKTHHecKH Mbi HMeeM 4 eAo 
He c 4 ByMH, a c 04 HHM (BeKTopHbm) ypaBHeHHeM. KpoMe toto, bmccto BbiHHCAeHHH Bbipa- 

/kchhK THna r — = - , . . . HaM nymHO TOAbKO H 3 MepHTb Ha nepTeme r, r t , . . . 

[v(x — x') 2 -*~(y — ff') 2 y 

2 y- 2 

H BbIHHCAHTb T > r l > • • • 

Tpa(|)HHeCKHfi MeT 04 HCnOAb 3 yeTCH HaMH npH IIOCTpOeHHH CHMMeTpHHHbIX TpaeKTOpHH 
paKeT. Oh 4 aeT roTOByio KanecTBeHHyio KapTHHy, Har AH 4 Hoe npeACTaBAeHKe o xapaKTepe 
TpaeKTOpnii B OT 4 eAbHOCTH B 3 aBHCHMOCTH OT HaqaAbHbIX yCAOBHft 4 BH>KeHHH H KapTHHV 
Bcero ceMeficTBa b ijcaom. 

ToHHocTb pe3yAbTaTa npn HHTerpnpoBaHHH rpatpnnecKHM mctoaom 3aBHCHT KaK ot qncAa 
maroB, tbk h ot Bbi6opa MacuiTa6a. oahoto h toto me hhcas uiaroB MomHo noAO~ 

6paTb tbkoS MacuiTa6, i ito TOHHOCTb pe3yAbTaTa 6y4eT y 40 B AeTBopHTeAbHOH. 

A AH BbIHCHeHHH TOHHOCTH rpa(f)HHeCKOrO MeT 04 a Mbi nOCTpOHAH „Op 6 HTy CpaBHeHHB , 
a HMeHHO: mh npoHHTerpnpoBaAH rpa^mnecKHM mctoaom nacTb hcxoahoS op 6 HTbi, 3 aKAK>- 
HeHHyio b ctpepe acMctbhh AyHbi c TeM >Ke uiaroM, hto h npn hhcachhom HHTerpnpoBaHHH 

HCX04H0fi Op6HTbI. 

n P H 3T0M 6 bIA Bbl 6 paH CAeAyiOlIJHfi MaCLUTa 6 : 4 AH paCCTOHHHg B 1 CM 0.2 pa 4 HyCOB 

3eMAH, 4AH cKopocTeft B 1 CM 0.5 pa4nyc 3eMAH/cyTKH, aah yc,KopeHH» b 1 cm 
0.5 pa 4 «yc 3eMAn/cyTKH 2 . 
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B Ta6A. J. 4 SHbI KOOpAHHaTbl Op6HTbl CpaBHeHHH napaAAeAbHO C KOOpAHHaTaMH, llOAy- 
HeHHblMH HHCAeHHblM HHTerpHpOB3HHeM. Tpa^H^eCKOe HHTerpnpOBaHHe OpfiHTbl CpaBHeHHH 
BeAOCb C TOHHOCTbK) 40 4ByX 4eCHTHHHbIX 3H3KOB (HanOMHHM, HTO npH qHCAeHHOM HHTe- 
rpHpOBaHHH TOHHOCTb paBHHAaCb HeTbipeM AeCHTHHHbIM 3HaKaiVl). 

T a 6 a h y a 1 


t 

KoopAHHaTbl, IIOAyqeHHbie MHCAeHHbIM 
HHTerpHpoBaHneM 

j KoopAHHaTbi, noAyqeHHbie rpa- 
(JmqecKHM HHTerpnpobaHHeM 

X 

i 

y 

I 

j 

A* 

1 

i 

! 

i 

5.67304 

58.3664 

-2.4192 

58.37 

—2.42 

5.71304 

57.8334 

-2.3793 

57.83 

—2.38 

5.75304 

57.2988 

-2.3308 

57.30 

—2.32 

5.79304 

56.7636 

—2.2756 

56.77 

—2.25 

5.83304 1 

56.2256 

—2.2149 

56.24 

: —2.18 

5.87304 ] 

55.6848 

-2.1504 

55.70 

1 —2.10 

5.91304 1 

55.1402 

—2.0826 

55.16 

—2.03 

5.95304 

54.5914 

; -2.0118 

54.62 

— 1.96 

6.03304 j 

53.4802 

-1.8632 

53.50 

—1.78 

6.11304 

52.3484 

; -1.7068 

52.37 

i —1.60 

6.19304 

51.1937 

—1.5447 

51.22 

1 -1.42 

6.27304 i 

50.0143 

—1.3775 i 

50.06 

—1.22 

6.43304 

47.5731 

—1.0314 | 

47.67 

! —0.87 

6.59304 

45.0091 

—0.6736 

45.10 

i —0.50 

6.75304 

42.3043 

—0.3070 

42.38 

-0.20 

6.91304 

39.4384 

0.0658 | 

39.46 

i 0.00 

7.07304 1 

36.3850 

0.4428 

36.35 

0.58 

7.23304 

33.1096 

0.8201 

33.04 

0.90 


n P H nOCTpOeHHH Op6HTbI CpaBHeHHH OUIH6Ka 4AH MHHHMa AbHOTO paCCTOHHHH OT IjeHTpa 

3eMAH r x = a (1 e) cocTaBHAa 0.04 eAHHHijbi H3MepeHHH, t. e. okoao 240 km, ouiH6Ka 

B CKOpOCTH V* = k 2 m T {2 — j OKOAO 0.005 KM/ceK., T4e CKOpOCTb paKeTbl Ha 

ITOBepXHOCTH 3eMAH. 

TaKofi pe3yAbTaT mohiho c^HTaTb aah HauiHx ijeAen y40BAeTBopHTe AbHbiM . 


§ 6. rpa^JHHecKoe nocTpoeHee CHMMeTpHHHux op6nT 

By4eM CTpOHTb OriHCaHHblM BblUie rpatfJHHeCKHM MeTOAOM CHMMeTpHHHbie TpaeKTOpHH 
4BH2KeHHH paKeTbi. 

Onpe4eAHM Heno4BH>KHyio CHCTeMy KOop4HHaT CAe4yioiijHM o6pa30M. HanaAo nOMecTHM 
B geHTp 3eMAH. Ocb X HanpaBHM B TOHKy, KOTOpy K) 3aHHMaeT geHTp AyHbl B HaqaAbHblfi 
MOMeHT 4BH>KeHHH paKeTbl. IloKa^KeM, HTO npH TaKOM Bbl6ope CHCTeMbI KOOp 4 HHaT npaBbie 
nacTH 4B(p{j)epeHi|HaAbHbix ypaBHeHnii abh^kchhh 6y4yT y 40 B AeTBopHTb nepBOMy ycAOBHio 
CHMMeTpHH TpaeKTOpHH [§ 2, (popMyAbi (3)]. 

A^ScTBHTeAbHO, b HauieM CAynae 4H({)(})epeHyHaAbHbie y paBHeHHH abh^kchkh paKeTbi 
OTHOCHTeAbHO 3eMAH HMeiOT BH 4 


<Px 

dp 


— F{x, y , t)— — hrm L 




s n't cos/i'n /9 x 

T- k 2 m r , 

a -J r 


d l y 

dp 


= y y t)= ~Pm L ^ - 


— a' sin n t 


A 


3 

RL 


-I 



; 


r4e ( x — a 'cos rity~\ (y -a' sin n f t)- (npHTHHveHHeM CoAHija npeHe6peraeM). 
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a‘- 60.270 


Phc. 9. 


Bhahm, 4 to lipH 3aMeHe t na —t h y Ha y 6y4eT BbinoAHHTbCH ycAOBiie (3). TorAa 
4AH CHMMeTpHH TpaeKTopim paKeTbi AOAiKHO BbinoAHHTbCH euje BTopoe yCAOBHe — OTHOCH- 
Te AbHO HanaAbHblX KOOpAHHaT H CKOpOCTeH. rioaTOMy B03bMeM B HanaAbHblft MOMeHT 

( 5 )„= 9 ”= 0 - 

rioCTpOHM HeCKOAbKO TpaeKTOpH0, npOXOAHUJUX Ha OAHOM H TOM Hie MHHHMaAbHOM pac- 

ctohhhh OT yeHTpa AyHbi, paBHOM A y =l paAHycy 3eMAH (6378 km), KOTopoe b to Hie 
BpeMH paBHO MHHHM3AbHOMy paCCTOHHHIO OT IjeHTpa AyHbi 4AH HCXOAHO0 Op6HTbl. TorAa 
b HanaAbHbiH momcht 6y4eM HMeTb xr 0 = a h-A 0 . . 

n P H HHTerpwpOBaHHH HCXO 4 HOH Op 6 HTbI OKa3a- L 

AOCb, qTO Ha MHHHMaAbHOM paCCTOHHHH OT geHTpa 
AyHbi, paBHOM 1 pa4wycy 3eMAH, CKOpOCTb pa- 
KeTbi HanpaBAeHa 1104 TynbiM yrAOM k cnopocTH 
AyHbi, qTO no 4 TBep>K 4 aeT paccy>K 4 eHHH, npHBe- 
4 eHHbie b § 1 oTHOCHTeAbHO ycAOBHfi, 6 AaronpHHT- 

eTByjoiJgHX B03BpanjeHHK) paKeTbi Ha 3eMAio. a- 60.270 

IlOBTOMy npn ITOCTpOeHHH CHMMeTpHHHblX TpaeK- L 

Topnfi mw 6y4eM BbiCnpaTb HaqaAbHbie ckopocth Z 

paKeTbi v ()i = \ y {)i | HanpaBAeHHbiMH npoTHBonoAO>KHo 

CKOpOCTH AyHbi, T. e. */„*< 0 (pHC. 9), HO pa 3 AHqHbI- v 0L 

mh no BeAHqHHe. Ctpohm nnTb CHMMeTpnqHbix TpaeK- ^ 

Topnii co ckopocthmh x> uj: , paBHbiMH b HaiiiHX e 4 HHHyax ' 

v n = 3 (= 0.222 KM/ceK.), v M = 6 (= 0.444 km/c**.), inu nw . 

t = 7.5 (=0.554 KM/ceK.), 1 ^ = 9 (=0.666 km/c**.), v« = 10.5 (=0.775 km/ ceK.). 

noCTpOeHHe BblHOAHHeM B T3KOM Hie M aCm T a6e, c TO0 Hie TOqHOCTblO, ,I P H6AH3HTeAbHO 
c xeM Hie (HeMHoro mchbuimm) hhcaom rnaroB, hto h b op6HTe cpasHeHHH. riosTOMy mohiho 
owHAaxb, HTO ouih6kh HOCTpoeHHbix o P 6ht 6y4yT Sahskh k omH6Ka M o P 6nTbi cpaBHeHHH. 

nocTpoeHHe HCXO4HO0 op6HTb. HOKasaAO, hto b HenocpeACTBeHHO# 6ah30Cth ot Aynw 
mar HHTerpnpoBaHHH <,> = 0.01 hbahctch AOCTaxonno MaAbiM. TeM 6oAee 3 tot mar 6y4er 

V 40 B AeTBOpHTe AbHbIM HpH MeHee TOHHOM rpa(})HHeCKOM MeTOAe HHTCrpHpOBaHHH, T4e TOH- 
HOCTb OrpaHHHHBaeTCH 4ByMH AeCHTHHHblMH 3 HaKaMH (n P H HHCAeHHOM HHTerpHpOBaHHH 

qeTblpbMH 4eCHTHqHbIMH 3HaKaMH). 

FIocTpoeHHe ocyujecTBAHeTCH no npwH- 

- ” “ U^ny, H3AOHieHHOMy b § 5 (cm. rpa- 

— ~ (|)hkh 1 — 5). MHTerpnpoBaHHe BeAeTCH 

‘ ~ AO TO ro MOMeHTa, Kor4a 4BH>KeHHe pa- 

T KeTbl CTaHOBHTCH H6B03MyiIjeHHbIM OTHO- 

CHTeAbHO 3eMAH. 

p HC io. B Ta6A. 2 noMeujeHbi ocHOBHbie xapaK- 

TepHCTKKH CHMMeTpnqHblX TpaeKTOpH0, 
npn 3 tom BBeAeHbi cAe4yioiijHe o6o3HaqeHHH: - HaqaAbHan CKopocTb paKeTbi, cooTBeTCTByio- 

IIjaH MHHHMaAbHOMy paCCTOHHHK) OT LjeHTpa AyHbi, paBHOMy 1 pa4Hycy 3eMAH (6378 km), 
v ] — CKopocTb paKeTbi B MOMeHT f = 0.84, K0r4a np HTHHieHHe AyHbi cTaHOBHTcn He3Haqn- 
TeAbHbiM; a, e — 6oAbinaH noAyocb h 3KcyeHTpncHTeT, cooTBeTCTByioiijHe 3TOMy MOMeHTy; 

MHHHMaAbHOe paCCTOHHHe OT IjeHTpa 3eMAH; Vf t — CKopocTb paKeTbi Ha 9TOM paccTOH- 

HHH; A (> — MHHHMaAbHOe paCCTOHHHe OT nOBepXHOCTH 3eMAH; — COOTBeTCTByiOIljaH CKOpOCTb. 

H3 noAyqeHHbix pesyAbTaTOB motkho 3aKAioqHTb, qTO b npoMe>KyTKe ot x; 0 = 6 40 
v u =10.5 HaX 04 HTCH MHOiKeCTBO Op6HT, 4AH KOTOpbIX HaH 60 AbUiee MHHHMaAbHOe paCCTOHHHe 
OT nOBepXHOCTH 3eMAH COCTaBAHeT 10000 KM, a MHHHMaAbHOe paCCTOHHHe OT yeHTpa AyHbi 
cocTaBAHeT 6378 km (paAHyc 3eMAw). Bee op6HTbi co ckopocthmh ot u„ = 3 40 v 0 = 7.5 
o6pa3yiOT neTAio, a hmchho: KpHBan nepeceKaeT caMa ce6n b Asyx TOHKax no pa3Hbie cto- 
poHw ot 3eMAH. C yBeAHHeHHeM ckopocth v 0 tohkh caMonepeceneHHH op6nT npH6AHHiaK)TCH 
k 3eMAe. HaKOHea, HeKOTopoH ckopocth i> ( „ 3aKA»oqeHHo0 b HHTepBaAe 7.5<t> 0 <9, 6y4eT 
cooTBeTCTBOBaTb op6nTa, aah KOTopofi o6e tohkh caMonepeceneHHH cAHBaioTCH b OAHy, 
coBnaAaioiijyio c ijeHTpoM 3 bmah. (CooTBeTCTByioujaH HeB03Myu}eHHaa op6nTa hbahctch 
B bipOHlAeHHblM 3 A AHnCOM C e = l, T. e. npHMOft AHHHefl). 


Phc. 10. 


lipH 3 tom BBeAeHbi CAeAyioi^He o6o3HaqeHHH: v, 
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T a 6 a h y a 2 


M>Mb 

|>6ht 


EAHHHJJbl 

pa 4 «yc 

a 

3eMAH, CyTKH 

•in ! 

(b km) 1 

*v, i 

(b km/cck.) i 

v \ 

(b KM./ceic.) 

v {) 

V\ \ 

_L 

\ ( * 

r\ 

1 

3 

13.45 

48.100 

0.9115 

4.2568 

21000 

i 

5.52 


2 1 

6 

10.12 j 

35.932 

0.9236 

2.7432 ! 

10000 ; 

6.48 ! 

1 

3 

7.5 I 

9.27 i 

34.423 

! 0.9833 1 

0.5731 

■ 


11.147 ; 

4 | 

9 : 

8.70 

33.647 

1 0.9918 i 

0.2759 

— 



11.537 1 

5 ! 

10.5 

8.80 ! 

34.037 

! 0.9510 

1 

[ 1 

1.6678 

4000 

8.59 

\ 


Op6HTbI CO CKOpOCTHMH U 0 9 H U 0 10.5 IiepeceKaiOT C 3 MH ce6« B 04Hott TOMKe, 

npnqeM 3eMAH OKa3biBaeTCH b 3aMKHyToS qacTH TpaeKTopnH. 



Ha pnc* 10 H3o6paaieHbi noAyTpaeKTopnH Bcex CHMMeTpuqHbix op6HT. CTpeAKaMH orpa- 
HH^eHa qacTb TpaeKTopHH, npoit^eHHan rpacJmqecKHM uHTerpupoBaHueM. 

Ha pnc. 11 H3o6paiKeHa TpaeKTopun Tana II, Ha pnc. 12 — TpaeKTopHH Tuna I. Chm- 
MeTpH^Hbie IIOAyTpaeKTOpHH H3o6pa>KeHbI npepblBHCTOff AHHHeft. 

3aKAfo»ieHHe 

y^HTblBaa, HTO npn nOCTpOeHHH CHMMeTpHHHbIX TpaeKTOpnfi MHHHMaAbHOe paCCTOHHHe 
paKeTbi ot AyHbi b3hto MaAbiM, no npon3BOAbHbiM, h o6o6ujatf pe 3 yAbTaTbi nocTpoeHHH, 
MbI M02KeM C^eAaTb CAe4yiOIIJHe BbIB04bI. 

1 . Bo3mo>kho nocTpoeHHe ceMeiicTBa op6HT 6e3 4onoAHHTeAbHoro HMnyAbca, npoxo4HujHx 
Ha AI060M MaAOM paCCTOHHHH OT AyHbi, KaK KaCaiOLQHXCH nOBepXHOCTH 3 eMAH, TaK H npo- 
xo4HrgHx b6ah3h ee noBepxHOCTH . 

2. riocTpoeHHbie CHMMeTpnqHbie TpaeKTopHH 3aBHCHT ot 4Byx cynjecTBeHHwx napaMeTpoB: 
ot ckopocth paneTbi b ccpepe 4eit ctbhh AyHbi v 0 (a) h ot mhhhm3 AbHoro paccTOHHHH paKeTbi 
OT yeHTpa AyHbi S (6). PaCCMOTpHM KaiK4yiO H3 9 THX 3aBHCHMOCTefi. 

а) CpHKCHpyeM £ (b HauieM CAyqae e~l pa 4 Hycy 3 cmah). IloBH 4 HMOMy, npu i; 0 <^;3 
paneTa 6 y 4 eT HacTOAbKo CHAbHO yBAenaTbCB npuTH^KeHHeM AyHbi, qTO B 03 BpanjeHHe Ha 
3eMAIO CTaHeT HeB03MO>KHbIM. 0qeBH4H0, TOT >Ke pe 3 yAbTaT nOAyqHTCH h npn ^ () ^>10.5, 
Tan KaK npw stom CKopocTb paKeTbi oTHOCHTeAbHo 3eMAH 6 y 4 eT npn6AH>KaTbCH k rnnep 6 o- 
AwqecKoif. 

б) CpKKCiipyeM v 0 TaK^M o6pa30M, qTo6bi npn s = l pa4Hycy 3 cmah ocyiijecTBAHAOCb 

BosBpaiijeHHe paKeTbi (b HauieM CAyqae v 0 HanpaBAeHo b CTopoHy, npoTHBonoAO>KHyio cko- 
pOCTH AyHbi, H no BeAHUMHe 3aKAK)qeHO B HHTepBaAe 10.5. OqeBH4HO, qTO npn 

yMeHbuieHHH £ bahhhhc AyHbi B03pacTaeT, h npu 4ocTaToqHo mracm £ Bo3Bpai^eHHe paKeTbi 
Ha 3eMAK) CTaHeT HeB03M0>KHbIM. ripu 40CTaTOqHO 6oAbIIieM £ B3HTan CKOpoCTb v 0 nOqTH 
He HcnbiTaeT BO3MynjeHH0 ot AyHbi (b CTopoHy yMeHbuieHHn), noaTOMy 6y4eT 6AH3Ka 
k rHnep6oAHqecKofl, t. e. TaKofi cAyqafi 0Ka3biBaeTC« TaK>Ke He6AaronpHHTHbiM c toukh 
3peHHH B03M02KH0CTH B03BpaiIjeHHH Ha 3eMAK>. 

Ms 3 thx paccy>K4eHHS CAe4yeT, hto ecAH Mbi 3a4aeMCH yeAbio nocTpoHTb TpaeKTopnio 
paKeTbi, B03Bpanjaioii];yiocH Ha 3eMAio, to Me>K4y £ h t> 0 40 A>KHa cyigecTBOBaTb o6paTHaq 
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3 aBHCHM 0 CTb. C yBeAHneHHeM s CAeAyeT yMeHbuiHTb v,„ Tax hto npw HeKOTopoM s — 
v —0 a npw i>£„ CKopocTb v 0 CAeAyeT HanpaBHTb b cTopoHy abhjkchhh AyHW. 

° Op'6HTa, nocTpoeHHafl I\ A. Me6oTapeBWM (Me6oTapeB, 1956), cooTBeTCTByeT BTOMy 
qacTHOMy cAyqaio t» 0 (s ft = 31 600 km). 

3. riocTpoeHHbie op6HTbi MoryT 6wTb AByx tmiiob: op6HTbi nepeceKaioiijHe ceon b oahoh 
T oqKe (Twn I) h nepeceKaioigHe ce6n b AByx ToqKax (THn II). YrAOBaH CKopocTb Ha op6nTax 
I T«na b HaqaAbHbiJi momcht (t. e. b ccpepe AeficTBHH 3eMAn) npoTHBonoAOiKHa no 3HaKy 
yrAOBofi cKopoCTH AyHbi. YrAOBaH CKopocTb paKeTbi Ha op6«Tax THna II HanpaBAeHa oah- 
HaKOBO C yrAOBOii CKOpOCTblO AyHW. 

4. Op6htw THna II npn oAHHaKOBwx no BeAHMHHe c op6HTaMH THna I HaqaAbHbix cKopo- 

CTHX HBAHIOTCH 60Aee BbirOAHbIMH, TaK kbk: 

а) A AH Op6HT THna II npeACTaBAHeTCH B03M0>KH0CTb HCnOAb30BaHHH CKopoCTH cyTOHHoro 
BpaujeHHH 3eMAH (b KaKofi Mepe — sto sabhcht ot yrAa M e*Ay paAHycoM-BeKTopoM h cKopocTbio 
b HaqaAbHHfi momcht); 

б) KpOMe Toro, ecAH HMeTb b BHAy 3aAaqy (J>OTorpa<{>HpoBaHHH HeBHAHMOlt qacTH noBepx- 
hocth AyHbi, to Ha oAHHaKOBOM c op6HToB THna I MKHHMaAbHOM paccTOHHHH ot geHTpa 
AyHW paKeTa abhikctch no op6HTe THna II c MeHbineii CKopocTbio (b HarneM CAyqae op6nTe 
THna I cooTBeTCTByeT CKopocTb oTHocHTeAbHO AyHbi, paBHan 7.5-1-13 = 20.5, a op6HTe 
THna II — CKopocTb 9-1-13 = 22 b HauiHx eAHHngax, t. e. aah o P 6ht THna I CKopocTb 
OTHocHTeAbHO AyHbi Ha 0.14 KM/ceK. 6 cm blue, qeM aah op6htw THna II). 
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T. VI 


BjojuieTeHb MHCTHTyia TeopenmecKOH Actpohomhh 

1957 JVs 8 (81) 


IlocTOAHHafl AyHHoro napaAAaKca 

CD. X. flepAUH 

B daTbe 4aeTCH KpaTKHH o6aop peayAbraTOB o upe^e achmm iioctohhhoh AyHHoro napaAAaKca, a tbkikc 
B blB04 HHCAeHHOrO 3HaMeHHfl 3T0H BeAHHHHbl B COOTBeTCTBHH C HOBbIMH 4aHHbIMH O HeKOTopbIX (pyH 4 aMe HT 3 Ah- 
HblX nOCTOKHHbIX aCTpOHOMHH. 

DIE KONSTANTE DER MONDPARALLAXE, von F. H. Perlin. — Es wird kurze Zusammenstellung 
der Ergebnisse einer Bestimmung der Kostante der Mondparallaxe gegeben, sowie der numerische Werth 
dieser Grosse, entsprechend den neuen Daten fur einige fundamental ^Konstanten der Astronomie. 

BseAeHHe 

FIoCTOHHHblM A aCTpOHOMHH npHHHTO Ha 3 bIBaTb Be AM 4 HHbl, nOAyqeHHbie npHMO HAH KOC- 
BeHHO H 3 Ha6AK)4eHia H COCTaBAHtOI^He ^HCAeHHyiO OCHOBy peAyKI^HOHHblX BbiqHCAeHHii, 
KaK, HanpnMep, npeyeccuoHHwe nocTOHHHbie, nocTOHHHan coAHenHoro napaAAaKca h t. 4. 
HeKOTOpbie H3 3 THX BeAHHHH CBH3&Hbl Me>K 4 y CO60H Onpe4eAeHHbIMH COOTHOUieHHHMH, BblTe- 
KaioujHMH H 3 TeopeTHqecKHX coo6pa>KeH:iii. HocTOHHHaH AyHHoro napaAAaKca, MeT04aM onpe- 
4eAeHH3 h qHCAeHHOMy 3HaneHHio KOTopofl nocBHigeHa HacTOHUjaa pa6oTa, othochtch 
K aCTpOHOMHqeCKHM nOCTOHHHbIM, B 3 HaqHTeAbHOli CTeneHH 3aB HCBIIJHM OT 8 AeMeHTOB, xapaK- 
TepH 3 yioujHX (pnrypy h pa 3 Mepw 3 eMAH. Bonpoc o nocTOHHHoft AyHHoro napaAAaKca nBAneTCH 
04HHM H3 4 HCKyccHOHHbix BonpocoB. Bo-nepBbix, ynoTpe6AneMoe Tenepb sHaneHne bto Pi 
BeAHnHHbl He4OCTaTOnH0 COrAacyeTCH c 4py rHM H COBpeMCHHblMH 4aHHbIMH O HeKOTOpbIX 
(J)yH4aMeHTaAbHbix nocTOHHHbix. Bo-BTOpbix, 3 HaqeHne 9to8 nocTOHHHOit, noAyqeHHoe H3 
acTpoHOMHqecKHX Ha 6 AK> 4 eHHM, HeAOCTaToqHO xoponio coBna4aeT co 3HaqeHHeM, noAyneH- 
hwm H 3 TeopeTHqecKHx cooTHOmeHHft, ocHOBaHHbix Ha CBoiicTBax rpaBHTaynH. HoBbie 4aHHbie 
o <J)yH 4 aMeHTaAbHbix nocTOHHHbix, GBH3aHHbix c 3 eMAefi, noAyqeHHbie b nocAe4HHe ro4bi 
(?KoHroAOBHq, 1952 , 1956 ) no 3 BOAHK)T BBecTA HeKOTOpbie yToqHeH ih b npHHHToe Tenepb 
3 HaqeHHe nocTOHHHoft AyHHoro napaAAaKca. 

§ 1. KpaTKHft ncTopnHecKHH o6sop onpeAeAeHHii nocroHHHoft AyHHoro napaAAaKca 

Onpe4eAeHHe nocTOHHHoii AyHHoro napaAAaKca, KaK h 4pyrnx acTpoHOMHqecKHX nocTOHH- 
Hbix, HMeeT 4AHHHyK> HCTopHio. Mw ocTaHOBHMCH KpaTKo AHuib Ha rAaBHeiiuiHx pa6oTax, 
xapaKTepH3yioiijHx coctohhhc Bonpoca b HacTonnjee BpeMH. 

O4HH H3 MeTOAOB onpe4eAeHHH nocTOHHHoft AyHHoro napaAAaKca, noAyqHBniHa Ha3BaHHe 
TeopeTHqecKoro hah AHHaMHqecKoro MCT04a, ocHOBaH Ha rpaBHTa^OHHoS TeopHH, no3BO- 
AHioiijea y CTaHOBHTb cooTHOuieHne Me>K4y napaAAaKCOM AyHbi, ee cpe4HHM cyToqHbiM 4 bh- 
a^eHHeM, pa3MepaMn 3 cmah h chaoS th^kccth Ha ee noBepxHOCTH (cm. 4aAbme § 2). 

MbicAb 06 HcnoAb30BaHMH Toas4ecTBa 3cmhoM rpaBHTayHH c chaoB, o6ycAOBAHBatoineM 
4BH7K.eHHe AyHbi BOKpyr 3eMAH, 4ah onpe4eAeHHH napaAAaKca AyHbi 6biAa BbicKa3aHa 
HoraHHOM TeHpHxoM AaM6epTOM euje b cepe4MHe XVIII b. 1 FlepBoe H3BecTHoe qncAeHHoe 

1 Kan coo6u|aeT 3eH4eAb (Seidel, 1859), AaM6epT npe 4 Ao>KHA Tanyio na 4 aqy b KanecTBe KOHKypcHon 

B O 4 HOM MS ITHCeM K CeKpeTapiO EepAHHCKOH aKaAeMHH. 
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aHaqeHHe nocTOSHHoit AyHHoro napaAAaKca, noAyqeHHoe 3 thm MeTCUOM, npHHa4Ae>KHT 

AanAacy (Laplace, 1844, III, CTp. 285 — 286). Co BpeMeHH AaiiAaca Bee Ta6AHijbi Aym>i 
ot Biopra (Burg) 40 BpayHa (Brown E. W.) ocHOBaHbi Ha 3HaneHHHX nocTOHHHoiS napaA- 
AaKCa, nOAyqeHHbIX 4HHaMHqeCKHM MCT040M. 

B Ta6A. 1 npHBOAHTCH 3HaqeHHH nocTOHHHOH 9KBaTopHaAbHoro ropn30HTa AbHoro napaA- 
AaKca AyHbi (~, ), 2 BbiBeAeHHbie 9 tiim mctoaom PaH3eHOM, A^aMCOM, HbioKOM6oM, EpayHOM, 
Ae-CnTTepoM h KAeMeHCOM, a TaK^e npnHHTbie npn 9 thx BbiB04ax 3HaqeHHH Maccw AyHbi, 
OKaTHH 3eMAH, ee cpe^Hero pa4nvca h ycKopeHnn chaw th>kccth Ha ee cpe4Heft umpoTe. 1 ' 


T a 6 a h g a 1 


AttTOp ! 

i 

1 }m 

i/« 

1 

gl 

(b cm • ceK. 2 ) 

Ri 

(b m) 

1 ** (T 

Hctomhmkh 

TaHaeH. 

80 

300 

979.772 ; 

6370063 

3422725 

4aHHbie npHBeAeHbi b o6pa- 

6oTKe HbioKOM6a (Newcomb, 
1882, ct P . 79). 

Aaumc . 

80 

300 

979.772 i 

6370063 

3422.28 


HblOKOMfi . 

81.45 

293.5 

979.770 I 

6371004 

, 3422.68 

Newcomb, 1895, CTp. 192 — 194. 

BpayH. 

81.53 

294 j 

1 

979.743 

6370843 

| 3422.70 

Newcomb, 1912, CTp. 42. 
Brown, 1915, CTp. 516. 

4e-CHTTep. 

81.53 

296.75 

979.770 

t 

6371260 

3422.68 

De-Sitter, 1938, CTp. 213 — 

I 231. 

K.\eMeHC. | 

81.79 

| 

296.202 

979.770 

! 

6371248 

3422.76 

i Clemence, 1948, CTp. 169 — 
179. 

i 


34ecb m — Macca AyHbi b e4HHnyax Maccw 3cmah; x — c>KaTHe 3cmah; R l cpe4HHft 
pa4Hyc 3eMAH (b m); — ycKopeHne chaw th>kccth Ha cpe4Hefi innpoTe (b cm. ceK.“~-); 

— nocTOHHHaa 9KBaTopnaAbHoro ropH30HTaAbHoro napaAAaKca AyHbi. 

Apyroii MeT 04 :} onpeACAeHHH 3 KBaTopnaAbHoro ropH30HTaAbHoro napaAAaKca AyHbi, 
KOTopwK HHor 4 a Ha 3 biBaeTCH TpHroHOMeTpnqecKHM mctcmom, ocHOBaH Ha cpaBHeH m ckao- 
HeHHii AyHbi, noAyqeHHbix H 3 cooTBeTCTBeHHbix MepH 4 naHHwx Ha 6 Ai 04 eHHit AyHbi b 4 Byx 
nyHKTax 3 eMHoii noBepxHOCTH, AOCTaToqHO OT 4 aAeHHbix no uinpoTe. TaKHe Ha 6 AK) 4 eHHfl 
BbinOAHHAHCb HeOAHOKpaTHO Ha MbICe ^oGpoft Ha4e>K4bI H COOTBeTCTBeHHO B TpHHBHqe, 
a TaK>Ke Ha HeKOTopwx 4 pyrnx eBponeflCKHx o 6 cepBaTopHHx. 

B 1751 — 1753 rr. AaKeii (Lacaill) b wnoAHHA Ha Mbice < 4 ° 6 poii Ha4e>K4bi pH 4 HadAio- 
4eHHit, nocAy>KHBinHx 3 aTeM MaTepnaAOM 4AH BbiB04a nocTOHHHofi AyHHoro napaAAaKca 
^AOMy pH4y acTpOHOMOB (Lacaill, Laland, Du Sejour, Tphihob). 4 9th >Ke Ha6AK>4eHHH 
Aa Keftn 6wah nepepa6oTaHbi b 1837 r. OAycpceHOM (Olufsen, 1837) cobmcctho c Ha6AK)4e- 
hhhmh Bpa4Aen b TpHHBHqe, KaccHHH b IlapHHce, AaAaH4a b BepAHHe h 3 eHOTTH b BoAOHbe. 
B 1838 r. 6 biAa ony6AHKOBaHa XeH4epcoHOM (Henderson, 1838) o 6 pa 6 oTKa hobwx Ha 6 Aio- 


1 CoBpeMeHHbie aBTopw 4aioT BMecTo BeAHHHHbi — nocTOHH hoh napaAAaKca 


Be AHMHHy 


h HaabiBaioT ~~ nocTOHHHOH CHHyca napaAAanca AyHbi. 9 th ABe BeAHHHHbi hco6xoahmo paaAH- 


MaTb, TBK KftK — - £ . 6 (T— sin ^ 

2 HbiOKOM6, khk h TaH3eH h Aabmc, Ha3biBaiOT cpe AHeH reoyempineCKyK) uinpoTy, CHHyc 
kotopoh paBeH l/v'3 . 4 e “CnTTep h Kacmchc no h hmbiot no4 cpeAHen uinpoTon reorpafpHMecKyto uiHpoTy, 
CHHyc KOTopon paBeH 1/V3. Ri h cootbctctbchho bthm 4»yM onpeAeAeHHBM cpeAHen uinpoTw coBnaAaioT 

C TO MHOCTbK) 40 BCAH4HH BTOpOTO nopHAKa M3AOCTH OTHOCHTe AbHO CJKaTHfl. 

BoAee o6iijhh MeTOA onpeACAeHHH napaAAaKca AyHbi Mo^eT, ohcbhaho, isaKAionaTbCH b onpeAeAeHHH 
060HX TonoyeHTpHHeCKHX KoopAHHaT AyHbi B pa 3 AHHHbix nyHKTax 3 eMHOH noBepxHOCTH. Pa 3 pa 6 aTWBaeMaH 
b HacToHiJgee BpeMH MeTOAHKa cpoTorpacJmHecKoro onpeAeAeHHH t 3 khx KoopAHHaT noBbicHT TonHocTb onpeAe- 
AeHHH napaAAaKca AyHbi H3 Ha6AK>AeHHH. 

HHTepecHo OTMeTHTb pa6oTy aKaA- A. H. TpHUioBa (1761), HcnoAb30BaBinero pa6oTy AaKefin aah onpe- 
AeAeHHH napaAAaKca AyHbi no cooTBeTCTByjonjHM Ha6AK)AeHHHM b IleTep6ypre. 


— 0:157. 
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4eHHii, BbinoAHeHHwx b TeneHHe 1832 — 1833 rr. b T pHHBime, KeM 6 pH 4 iKe h Ha Mbice 4o6pofl 
Ha4e>K4w. riocAe4yioigHe cooTBeTCTBeHHwe Ha6AK>4emoi, nocTaBAeHHwe c jjeAbio onpe4e- 

AeHHH no ctohhho 8 AyHHoro napaAAaicca, 6hah BbinoAHeHH b 1830—1837 rr. h b 1856 

1861 rr. h o 6 pa 6 o T aHbi B P hhom (Breen 1864) h CToyHOM (Stone, 1866). Bee Ha 6 AK> 4 eHHH 
o 6 pa 6 aTbiBaAHCb no cpopMyAaiu c^epHnecicofi acTpoHOMHH, BbiBe 4 eHHNM b npe 4 noAOJKeHHH, 
HTO nOBepXHOCTb 3eMAH TOIHO npe 4 CTaBA«eT Co 6 ofl CJKaTblii 3AAHnCOH4.' Mh npHBOAHM 
b Ta 6 A. 2 3HaneHHH nocTOHHHofi aKBaTopnaAbHoro ropH30HTaAbHoro napaAAaKca AyHH, 
noAyneHHbie TpHroHOMeTpnnecKHM mctoaom OAycpceHOM, XeH 4 epcoHOM, EpHHOM h CToyHOM 
npn 4 eyx npe4noAo*ieHHflx 0 c>KaTHH 3 cmah (a = 1/293.5, a = 1/300), b o 6 pa 6 oTKe Xao- 
KHecca (Harkness, 1891, 20—21). 


Ta6 AHya 2 


Abtop 


OAytpceH. 


XeHAepcoH. 


BpHH. 


C7 Toy h . 


*<£ 

j(« ** 1/293.5)! 

(a =1/300) 

Hctomhhkh 

| 

j ripHMe 43HHH 

| 3423728 

3422791 

Olufsen, 1837. 

) Ha6AK)4eHHH BbinOAHeHbl B r pHH BHHe , 

I 



riapH^e, EepAHHe, BoAOHbe h Ha 

Mbice ^[o 6 poH Ha4e«4W b 1751 — 

! 3422.85 

3422.46 

Henderson, 1838, 

1753 rr. (53 Ha 6 AK> 4 eHHH). 

! Ha 6 AH> 4 eHHH BbinOAHeHbl B r pHHBHMC , 

: 3423.08 

j 

3422.70 

CTp. 283—294 

KeM6pH4*e h Ha Mbice 4 o 6 P°m Ha- 

4em4w b 1832—1833 rr. 

Breen, 1864, CTp. 

Ha6AK)4eHHH BbinOAHeHbl B rpHHBHMe, 

i 

i 

115—178 

! 

KeM 6 pa 4 JKe h Ha Mbice ^o 6 poH Ha- 
4 e>K 4 bi B 1830 — 1837 rr. (123 Ha 6 Aio- 

t 

i 3423.08 

3422.71 \ 

Stone, 1866, | 

4chhh) . 

Ha 6 AK> 4 eHHH BbinOAHeHbl B rpHHBHMe 

j i 

1 1 

i 

CTp. 11 — 16. ! 

h Ha Mbice ^o 6 poH Ha 4 e* 4 bi 

b 1856 — 1861 rr. (239 Ha 6 AK> 4 eHHH). 


CpaBHeHne 3HaqeHnif noAyqeHHbix TpHroHOMeTpwqecKHM mctoaom, co 3HaqeHweM, 

noAyqeHHbiM AHHaMnqecKHM mctoaom, npH oahoA h to 3 >Ke BeAHqHHe ciKaTHH, KaK, HanpnMep, 

3HaqeHHe CToyHa (Ta6A. 2, a = 1/293.5) co 3HaqeHHeM HbK)KOM6a (Ta6A. 1, a = 1/293.5), 
noKa3biBaeT aoboabho 6oAbiuoe pacxoniAeHHe (0/4). 9 to mohict foiTb oEbHCHeHo KaK oihh 6- 

KaMH Ha6AK>AeHHft, TaK H HeTOHHOCTbK) npHHHTbIX npH BblHHCAeHHH BeAH^HH, CBH3aHHbIX 
c (pnrypoii h pa3MepaMH 3 cmah. 

B 1906 1910 rr. 6 wa nocTaBAeH pHA Ha6Aio4eHHfi Ha o6cepBaTopHnx b F phhbh qe 

h Ha Mbice ,4o6poii HaAeiKAbi aah noAyqeHHH 6oAee ToqHoro 3Ha qeHHH nocTOHHHoft napaA- 
Aaicca AyHbi. Hto6m yMeHbuiHTb ouiH6Ky oTcqeTOB, Ha6AK)4aACH He AyHHbifi Kpafi, a KpaTep 
Mosting A. ^HCKyccHH 3 thx Ha6AK>4eHHit 6biAa BwnoAHeHa h ony6AHKOBaHa b 1911 r. 
KpoMMeAHHOM (Crommelin, 1911, CTp. 526 — 540). 06pa6oTKa Ha6AK>4eHH0 npoHSBoAHAacb 

no (J)opMyAaM aah 3AAHncoH4aAbHoii 3 cmah, ho 6biAa TaKHte yqTeHa BwcoTa nyHKOB Ha6Aio- 
4eHHH Ha4 ypoBHeM Mopn. floAyqeHHbifi Kpommcahhom pe3yAbTaT npeACTaBAeH b bhac 

nonpaBKH k cpeAHeMy napaAAaKcy FaH3ena(K nocTOHHHoft CHHyca napaAAaKca — -~ r J } 

KOTOpblft CAeAyeT npHHHTb paBHblM 3422'/ll, TaK KaK napaAAaKC, B3HTblft AAH COOTBeTCTByiO- 
iijhx MOMeHTOB Ha6AK)AeHHH H3 „ Berliner Jahrbuch 44 ocHOBaH hmchho Ha btom 3HaqeHHH 
nocTOHHHoii (Bauschinger, 1919, crp. 872; De-Sitter, 1927, § 10). Kpommcahh noAyqHA 

CAeAyioniHft pe3yAbTaT: 

d-'^ = 0"49 — 0/057 ( l — 293.5). 

Oh npoBeA TaK2Ke cpaBHeHHe BeAHqHH noAyqeHHbix H3 Ha6AioAeHHit KpaTepa 

Mosting A npH pa3Hbix 3HaqeHHHX 7, c BeAHqHHaMH, noAy qeHHWMH npn Tex Hie 3HaqeHHHx o. 


1 no4po6Hoe H3AOJKeHHe 9Toro MeT 04 a mojkho naHTH, HanpHMep , b „PyKOB 04 CTBe k cdiepHMecKOH 
HOMHH A. LLlH4A0BCK0r0 (1866), T. 1, CTp. 220—225. 


acTpo- 
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4HHaMMHeCKHM MCT040M, H npHlUeA K BHB 04 y, HTO HaHAyHUiee COI'AaCHe 40CTHraeTCB npn 

1 =294.4. 3tot HMeHHo bmbo 4 no6y4HA BpayHa npHHHTb npn BbiHHCAeHHH nocTOHHHofi 

'l 

cHHyca ropH30HTaAbHoro aKBaTopnaAbHoro napaAAaKca AyHbi AHHaMHHecKHM mctoaom cata- 
THe 3eMAH, paBHbiM 1/294. 04HaK0 3Ha^eHHe a = 1/294, npn kotopom corAacoBaAHCb 3Ha- 
MeHHH noAy^eHHbie pa3HbiMH MeTOAaMH, cyijgecTBeHHO OTAHHaeTCH ot toB BeAHHHHbi, 

KOTopan noAy^aeTCH H3 coBpeMeHHbix rpaBHMeTpHHeCKHx h 4pyrnx acTpoHOMO-reo4e3HnecKHx 
HCCAe40BaHH&. KpoMMeAHH (Crommelin, 1911) yKasbiBaeT kbk Ha o4Hy hs B03M0>KHbix npHHHH 
TaKOrO paCXO>K4eHHH Ha TpeXOCHOCTb 3eMAH H OTAHHHe C>KaTHH rpHHBHHCKOrO MepH4HaHa, 
Ha kotopom npoH3B04HAHCb Ha6AK>4eHHH, ot cpe4Hero C>KaTHH 3eMAH. ] 

B 4aAbHefluieM BonpocoM o corAacoBaHHH 3HaqeHHi! nocTOHHHoii AyHHOro napaAAaKca, 
noAy qeHHbix pa 3 HbiMH MeTOAaMH, 3aHHMaAHCb Aaw6epT (Lambert, 1928 ), ^e-CnTTep 
(De-Sitter, 1927 ) h 4 ^et})c{)pHC (Jeffreys, 1948 ). 

Pa6oTbi 4e-CHTTepa h AaM6epTa b 9TOm Bonpoce iiohth H 4eHTHHHbi no co4ep>KaHHio. 
Mbi npHBe4eM HHCAeHHbie 4aHHwe 4 e “CHTTepa, TaK KaK Ha hhx ocHOBaHa 4aAbHefiuiaa 
4HCKyccH« 4^e(J)(I)pHca. ^e-CnTTep, KaK h AaM6epT, bbo 4 ht b paccMOTpeHHe pa3AHHHwe 
nonpaBKH k riocTOHHHoft napaAAaKca, noAyneHHoii Kpommcahhom, b hbcthocth nonpaBKH 
3a OTKAOHeHHe reoH4a ot 3AAHncon4a; oh 4aeT CAeAyioujee Bbipa>KeHHe 4 ah pa3HOCTH 
Me>K4y 3HaqeHH«MH tt\ HafW , noAyqeHHbiM H3 Ha6AK)4eHHft, h AHTkaM , BbiHHCAeHHbiM 4«HaMH- 

qeCKHM MeT040M: 


=-ori 2 » o f :o6--o'!\8 dR r + medo, 

naf)A. A AH'ian. 

0 " 044 t/ ( l ) 0 / 1 70.7 (~) - 0 / 422 /i, 0/301 h, — 0 . 0104 ;, ■ 0 . 0138 ;, -1-O.OI68/1, 

i-4e dR t , dg t , d ^ ) , d( ^ ) - He6oAbiBHe HaMeHeHHH k npHHSTbiM npH BbiqncAeHHH AHHaM . 
3HaqeHHHM: ^,= 6371.238 km, ^,= 979.770 cM-ceK. , ^ 296 . 96 , -^-— 81 . 53 , a A,, /i, 

nonpaBKH k npnHHTbiM paAHycaM 3eMAH b T pHHBHHe h Ha Mbice 4,o6poii Ha4e>K4bi (b km); 
. - nonpaBKH 3a yKAoHeHne oTBecHbix ahhhH b nyHKTax Ha6AK)4eHHft (b ceK. 4yrn); 

/i - nonpaBKaKnpHHBTOMy ceAeHoueHTpnqecKOMy paccTOHHHio na6AK>4e,HHoro KpaTepaMosting A. 
BepoHTHan onin6Ka Ha6AK)4eHHoro 3HaneHHa ^ 0/06 BbiBe4eHa H3 HeBH30K h mojkct cmh- 

TaTbCfl XOpOLUHM KpHTepHeM TOHHOCTH Ha6AI04eHHH, TBK KBK paCIipe4CAeHHe HCBH 30 K Haxo- 
4HTCH B XOpOUieM COTAaCHH C HOpMaAbHbIM 3 BKOHOM paCIipeAGAeHHH OUJH60K. no nOACHeTaM 
4 ^‘CnTTepa mo>kho, HanpHMep, ob^HCHaTb pa 3 HOCTb lia6A * 4 „hum. noHH/KeHneM reoH 4 a 

B FpHHBHne Ha 400 M HAH >Ke Ha Mbice — Ha 280 m, ho 6oAee BeponTHbiM oh cnnTaeT 

o6*bHCHeHHe TaKoM pa3HOCTH CHCTeMaTHHeCKHMH OUIH6KaMH B Ha 6 AK) 46 HHOM IIOAO>KeHHH Kpa- 

Tepa Mosting A. , 

no MHeHHK) AaM6epTa, mo>kho oTHecTH pa3H0CTb - ff 1IaSA . --“c AH ».H. 3a cqeT CAyqaJtHbix 
ouih 6 ok Ha6AK>4eHHoro 3 HaneHHH b coneTaHHH c ouiubKaMH b AaHHbix, npHHHTbix npn Bbi- 
HHCAeHHH KaK Ha 04 Hy H3 B03M0>KHbix npumiH TaKofi pa3H0CTH, AaM6epT yKa3bi- 

BaeT HeyMTenHoe yKAOHeHne OTBeca b nyHKTax Ha6AK)4eHHH n na to, hto cntaTHe tphhbhh- 
cKoro Mepn4H8Ha otahhho ot cpe4Hero CHiaTHfl 3eMAH. CAe4yeT, 04H3KO, aaMeTHTb, MTO 
4e-CnTTep h AaM6epT He pacnoAaraAH 4aHHbiMH c noAO*eHHH reon4a OTHOCHTeAbHo 9AAnn- 
C()H4a, npHHHToro npH o6pa6oTKe na 6 Ai 04 eHHft, n hx oueHKH bahbhhh oTKAOHeHnn reoiua 
OT 3AAnncoH4a Ha BeAHHHHy llafiA BecbMa npn6AH>KeHHbi. 

npoH3Be4eHHoe A^etpcppHCOM (Jeffreys, 1948 ) HCCAe40BaHiie BHeuiHero rpaBHTaijHoHHoro 
noAH 3 eMAH no3BOAi'A<> ewy oneHHTb BAiiHHne BeAHHHH /?,, h.,, i,, Ha Ha6AK)4eHHoe 3 Ha- 


.1 TaKoe *e iipeAiio.xoiKeHMe BbicKaaa.x Bnoc.\eACTBHH AaM6epr (Lambert, 1928). Ho iio U 04 C«ieTa.M 
caMoro AaM6ep T a, mto6w ofibHCHHTb cyiijeCTByioisyK) paaHOCTb 4 „ HaM a x £ Ha6A , AOCTaTOMHo upeAHOAO- 

*HTb. -ITO caoTHe rpaHBaqCKoro MepMAHaHa paBHO 0.003465, no coBpeMeHHbiM AaHHWM o TpexocHocTH 3eMAii 
lJKollrOJ(OBHM, 1952, i? 14) CJKaTHe r pHHBHMCKOrO MepHAHaHa paBHO 0.003386. 

5 r, IO.II. 10T0I1I. HTA. -V U (80 569 
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neHne . no oneHKe A^ecbcbpnca, bahhhhc Bcex sthx n achob Bbipa>KaeTCH oneHb MaAoft 
BeAHTOHOft — 0 T 008 . 

2 l>Ke(p({)pHc npHHHMaeT cAeAyioujne nonpaBKn k 3 HaneHHHM ^e-CuTTepa (cm. CTp. 569 
HacTOHi^eH pa 6 oTbi): dR ] = - 0.301 + 0 . 1 1 6 , 1 dg ] = — 0.014 ± 0 . 002 , d 14 ± 0 . 36 , 

d = - 0.261 ± 0.025 h noAy^aeT cooTBeTCTBeHHo: 4H}iaM = 3422 '' 422 ± 0 '. / 024 , HafjA =- 

= 3422 ' 34 ± 0"09 (b wa6jv He ynTeHbi nonpaBKn 3 a otkaohchhc reon 4 a ot 9 AAnncon 4 a). 
Pa3HocTb t:!. h&6a — 7 r^ 4HHaM He bmxoaht Tenepb 3 a npe 4 eAbi cpe4Hen ouih 6 kh, npn 3 tom 

H 3 MeHeHHH B R x H y MeHbUIH AH ee, a H 3 MeHeHHH B - rjL yBeAHHHAH. < 4 >Ke<})C{>pHC npe 4 AaraeT 

npHHHTb 4 AH nocTOHHHoS 9KBaTopHaAbHoro ropH30HTaAbHoro napaAAaKca AyHbi 3HaneHne 
% — 3422'.'419 — ypaBHOBeiueHHoe cpe 4 Hee ^ Ha6jl h ~£ AHHaM ,- 9 to 3 HaneHHe cooTBeTCTByeT 

V = 297 . 10 , = 81 . 279 , BKBaTopnaAbHOMy pa 4 «ycy 3 eMAH /? 0 = 6378.099 km, ycKopeHnio 

CHAbI TH/KeCTH Ha 9 KBaTOpe g {) = 978.0373 CM*CeK.~- 


§ 2. ^HHaMHHecKHfi MeTOA onpe^eAeHHH iioctohhhoh Ay HHoro napaAAaKca 

AeH>KeHHe AyHbi BOKpyr 3 eMAH no4Bep>KeHo CHAbHOMy B 03 MynjaioiyeMy 4eitCTBHio CoAHya. 
rio 9 TOMy, npe>K 4 e neM roBopHTb o MeTOAax onpe 4 eAeHHH nocTOHHHoM AyHHoro napaAAaKca 
He06X04HM0 CTporO onpe4eAHTb CaMO nOHHTHe 9 TOH nOCTOHHHOfi. 

Mbi 6y4eM Ha 3 biBaTb nocTOHHHon CHHyca 9KBaTopnaAbHoro ropH30HTaAbHoro napaAAaKca 
AyHbi (sinTT^) nocTOHHHbin HAeH b noAHOM pa3Ao>KeHH:i CHHyca B03My ujeHHoro napaAAaKca, 
AyHbi (sinH^). 9 tot hach Bbipa>KaeTCH pa3AHHHo b pa3Hbix Teopnnx AyHbi. HanpnMep, 
b Teopnn AyHbi TaHseHa BbinHCAeHHH Be4yTCH c aHOMaAHCTHnecKHM cpe4HHM abh^kchhcm h 
cpe4iiee paccTonune AyHbi b TeopHH TaH3eHa oTAnnaeTCH ot cpe4Hero pac ctohhhh, onpe- 
4eAfleMoro 4 py thmh TeopnnMH, r4e bhhhc achhh Be4yTCH c CH4epnnecKHM cpe4HHM 4BH>Ke- 
HHeM. B Han6oAee coBpeMeHHofi Teopnii 4 BH>KeHHH AyHbi, Teopnn XnAAa — BpayHa, B03My- 
meHHH AyHbi ot 4 eMcTBHH CoAHya ynnTbiBaioTCH oTHOCHTeAbHO TaK Ha3biBaeMoS BapnaynoH- 
HOlf OpSHTbl. 

BapnayHOHHyio op6nTy mo>kho onpe4eAHTb KaK nepno4nnecKoe peuieHHe ypaBHeHnfi abh- 
>KeHHH AyHbi, ecAH B hhx npeHe6penb HAeHaMH, 3aBHCHigHMH ot HaKAOHHocTn, BKcyeHTpn- 
CHTeTa coAHenHOH op6HTbi n napaAAaKca CoAHya, n noAO>KHTb paBHbiM HyAio aKcyeHTpncn- 
TeT AyHHoft op6HTbi. BcAe 4 CTBne 6oAbinoro B03Myiyaioijyero acSctbhh CoAHya Ha 4 BH^eHne 
AyHbi 4 ab BapnaynoHHon op6nTbi He cyiyecTByeT 6oAbinon noAyocn b ee o6binHOM noHHMa- 
hhh h HeAb 3 H npnMeHHTb k AyHe TpeTHH 3aKOH KenAepa. B BapnayHOHHoii op6nTe paccMaT- 
pHBaioT aHaAor 6oAbmofi noAyocn — neKOTopyio nocTommyio BeAHHHHy a — o6iynfi mho>kk- 
TeAb npaMoyroAbHbix Koop 4 HHaT AyHbi (Cy66oTHH, 1937 , ta. XVIII). B TeopHH XnAAa — 
BpayHa no ctohhhh 3 hach b pa3AO>KeHnn cnHyca B03MyiyeHHoro 9KBaTopnaAbHoro ropn30H- 
TaAbHoro napaAAaKca AyHbi paBeH 


sin 


a 


(l) 


F 4 e R 0 — 3 KBaTopnaAbHbi 3 pa 4 nyc 3 eMAH. 

Bbcacm b paccMOTpeHne BeAnnnHy a, (popMaAbHO yAOBAeTBopnioi-yy io TpeTbewy 3aKoHy 
KenAepa 

/iV=/Jlf(l + m); (2) 

34ecb n — Ha6Ai04eHHoe cpe4Hee cyTOHHoe ABH^eHne AyHbi; M — Macca 3eMAH, BKAionan 
Maccy aTMOCipepbi; m — Macca AyHbi b e4HHnyax Maccbi 3eMAn; / — nocTOHHHan THroTeunn. 


1 Bee 3HaneHHH 4>Ke(p$pHca AaioTCH co cpe^HHMH omn6KaMH. 
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BeAHMHHa a, AopMaAbHO yAOBAeTBopnioiijafl xpexbeMy saKOHy KenAepa 4 ah Aynw, cbh 
aaH a c BeAHHHHoft a-anaAoroM 6oAbinoft noAyocH - - ihcaobhm cooxHouieHHeM (3), ycxaHOB- 
achhhm b xeopHH BpayHa (Brown, 1908). 


-1.00090768 


(3) 


CooxHomeHHH (1), (2) H (3) no3BOAHKDT BbipasHXb nocxoHHHyio 9KBaxo P HaAbHoro ropii- 
3 „HxaAbHoro napaAAaKca Aynw nepea cpe4Hee ABH*eHHe AyHb., Maccy 3eMAu h ee bkbb- 
xopiiaAbHbiH pa4«yc. floACxaBHM - H3 (3) b (1) 


1 .00090768 


llAH, 


noAaraa >1 — : 0.00090768, 


sin — 


sin 


R» 


a- 


• o) : % 


rioAb3yflCb COOTHOIIieHHeM (2) nOAyHHM 


sin 


(1 

/i/il 




(4) 


(5) 


- m) 


BeAHUHHy fM moHvHo BbipaaHXb nepes CHAy XH/KecxH Ha noBepxHoexH 3eMAH. Cpurypa 
3eMAH H ee BHyxpeHHee cxpoeHHe BecbMa caoxuih h 40 chx nop mbao HCCAeAOBaHbi . I lo- 
3XOMV penb H4eT He o 4 eflcxBHxeAbHOH 3eMAe, a o HenoxopoM HjeaAbHOM xeAe, koxo P wm 
saMeHHiox 3eMAK) b acxpoHOMHMecKux BbiHHCAeHHHX. Bbi6op xanoro xeAa onpeAeAnexca no- 
av qeHHbiMH H3 H a6AK>4eHH» (acxpoHOMO-reo4e3HHecKHX, rpaBHMeTpnnecKHx) AaHHHMH o <fRrype 
H^BHVTpeHneM cxpoenHH 3eMAH. 4e-Cwxxep b CBoeft cncxeMe acxpoHOMHHecKHx nocxosHHbix, 
Hcxoia H3 pemeHHH npo6AeMbi KAepo 40 hachob axoporo nopsAKa BKAmnxeAbHo, npnH.i- 
M aex b KanecxBe M 04 eAH 3eMAH xeAo BpaiijeHHH, $Hrypa Koxoporo ne hbabcxch CTporHM 

3 AAHnCOH 40 M. 9x0 npHBOAHT K BBe4eHHIO B CHCXeMy aCXpOHOMHHeCKHX nOCXOHHHbIX BeAHHHH, 
xapaKxepn3yioiijHX oxKAOHeHHe npnnHxoft (fHrypw ox cxporo 3AAHncoH4aAbHon n aaBHCHigi x 
ot toB hah hhoB r' noxe3bi o BHyxpeHHeM cxpoeHHH 3 cmah. C 4 ocxaxonHbiM npn6AH>KeHneM 
„„»,«> paccMaxpHBaxb 3eMAK) kbk MaxepnaAbHoe xeAo, orpaHHuennoe ypoBennoH nosepx- 
HocxbK) 9 AAnncoH 4 aAbHofi (popMbi. Mu 6y4eM HCX04HTb H3 pemeHHH npo6AeMH CxOKCa, HO 
xpe6yioiuefi HHKaKvix npeAnoAOJKeHHH o pacnpe4eAeHHH Macc BHyTpn 3eMAii, paccMaxpHBaa 
3eMAK> K3K MaxepnaAbHoe xoao c BHeumefi ypoBeHHofl noBepxHocxbto b BH 4 e o6ujero 4 b yx- 
ocHoro seMHoro 9AAHncoH4a. 

Ecah orpaHHHHXbca HAenaMH exoporo nopaAica mbaocth oxHocnxeAbHo oKaxiin, xo B eA - 
HHHa fM 4AH 4 ByxocHoro 3 AAHncoH 4 a BbipasHXCfl CAe4yioiSHM o6pa30M (/Kohpoaobhh, 1941): 


/a/, (1 -'- ' h - i4 y< <) • 


.,, e a -vcKopeime chaw XH>*ecxH Ha aKsaxope; q — oxHouieiwe B e H xpo6eJKHOH chaw 
„ a snaiope k CHAe tjukccth Ha sRsarope; - m acca 3 cmah 6e3 Maccw axMoc^epw; 

I-hg), g = 8.65 • 10~ 7 — Macca aTMOC({)epbi b < 40 Ahx Maccw opmah. 

C nDHHHTOH TO^HOCTblO HMeeM 

3 15 


JM=g 0 R*{ 1 


14 


%q I 


0- 


( 6 ) 


riocAe no 4 cxa H <)BKH fM hs (6) b (5) noAynHM, coxpaHH* hachw Bxoporo nopaARa mbaocxh, 


sin' — 


Ru 


{l -+- 0 ) 


(1 -+- m) 


-6 


I 7 - 


V V 


9 .. 

4 


27 

14 ^ 


’)■ 


(7) 


1 Othoc htc A bHo onpe4eAeHwH Tanoro 


^AAHncoHAa cm.: ^ ohi'oaobhm, 1952, 1956. 


5^ 
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noAvieHHoe Bbipa^eHHe sin'~ c coBna 4 aeT c aHaAornqHbiM BbipameHHeM 4 e-CnTTepa 
(De-Sitter, 1938 ) 40 iachob, xapaKTepnsyioiyHx oTKAOHeHne npnHHTofl hm M 04 eAn 3 eMAn 

OT MO^eAH, npHHHToii 34eCb. 

npo4H(J)({)epeHHHpyeM paBeHCTBO (7), cmTan q Hen3MeHHo» BeAHiHHoft. ripeHe6peran 
BeAHHHHaMH Bbiiue BToporo nop»4Ka mbaocth oTHocHTeAbHo OKaTHHj Mbi noAynHM nocAe hmcoto- 
pwx 3AeMeHTa P Hwx npeo6pa3o B aHHH cAe4yroujee Bwpa>KeHHe 4 ah nonpasKn dr., B sabhchmocth 

OT B03M0>KHbIX nOnpaBOK K 3HaqeHHBM HCXO^HblX BeAHHHH: 


d "Z 3/?„ C dR » - "4, 


do,, + 


d ( 1 ) ^ ,(1 


( 8 ) 


T 4 e dR 0 , dg {) , He6oAbi]iHe n3MeHeHHH b npiiHHTbix 3 HaqeHn?ix 1 , R„, , 


gm ■ 


§ 3 . HHCAeHHoe SHaieHae nocroHHHoii Ayimoro napaAAanca, ncAyiemioe c viexoM 

HOBWX flaHHMX O HeKOTOpbIX $y HflaMCHTa AbHMX nOCTOHHHMX aCTpOHOMHH 

(J)opMyAa (7) npe 4 bi 4 yujero naparpatpa no 3 BOAHeT noAynHTb nocTOKHHyio ckhvce 3 KB a- 
TOpHSAbHoro ro P H 3 oHTaAbHoro napaAAaKca AyHbi, ecAH HseecTHbi neKoxopbie aeAHMMHbi 
BX 04 HiijHe B ee npa B yio qacTb. PaccMOTpHM hx no 4 po 6 Hee, cTapaacb yToq H HTb nx 3 H aqe- 
HHH no COBpeMeHHbIM 4 aHHbIM. 


a) Cpe 4 Hee CHAepHqecKoe 4 BH>KeHHe (/?) 

Cpe4HHK AOAroTa AyHbi 4 ah anoxn 1900 , flHBapb 0 , rpHHBHHCKHii noA4eHb no BpavHv 
AC = 270 o 26 , H '.'71 -h 481267 ° 53 ' 26 '.' 067 ’ -+- BeKOBbie h ne P H04H<,ecK„e nAenbi, 

r 4 e T cnHTaeTCH b lOAHaHCKHx ctoacthhx ot 1900 , Hnaapb 0 , r P HHBHncKHit noA 4 enb 

Upe 4 HHH 40 Aro T a AyHbi noxy^eHa n 3 Ha 6 AK) 4 eHHii, oraeceHHbix k acxpoHOMHnecKOMy 
BpeMeHH, HepaBHOMepHOMy BCAeACTBHe Hepa B HOMepHocTH BpaujeHHH 3 eMAH, h 4o A >KHa 6biTb 
npHae4eHa k 3 (J)eMepH 4 HOMy BpeMeHH, b kotopom ctpohtch TeopHa 4BH>KeHHH AyHbi. Flo co- 
BpeMeHHbiM AaHHWM, yqHTHBaiobgHM HepaBHOMepHocTb BpaujeHHH 3cmah ( 3 arpe 6 «H 1951 ) 
3 HaMeHwe X 0 , no BpayHy, aoa>kho 6 biTb ncnpaBAeHO Ha BeAHHHHy 


AX = — 8'.72 — 26:75 T . . . , 

qTO ^ aeT 4 AH a c 3HaqeHHe X £ — 270°26'02'.'99 481 267°52 / 59 / . / 31 T, h, 

Hee CH4epHqecKoe 4BH>KeHHe AyHbi b joAnaHCKoe CTOAeTHe b 36 525 

paBHO 

1732564379731 

5025.75 (qacTb, obycAOBAeHHan lipeyeccHen) [ 

1732559353:56 

OTCK>4a cpe4Hee cyTonHoe 4BH>KeHHe noAyqae*rCH paBHbiM 


CAe40BaTeAbHo, cpe 4 - 
3(peMepH4HbIX CyTOK 


n = 47434'/889899 

MAM 


n = 


47434.889899 X sin 1 " 
86400 ~ 


pa^naH 

ceK. 8(J)eM. BpeMeHH 


6)Macca AyHbi b e4HHHyax m a c c bi 3 cmah (m) 

Macca AyHbi onpe4eAneTCH 4ByMH mctoaemh *. 

1) no Ha6AK>4eHHOMy AyHHOMy HepaBeHCTBy b AOAroTe CoAHya; 

2) no nocTOHHHofi HyTaynn, Kor4a onpe4eAeHa nocTOHHHan npeyeccnn. 

pHHHToe b Ta6AHyax AyHbi BpayHa h b CHCTeMe acTpoHOMHnecKnx noCTOHHHwx /Xe- 

CwTTepa 3HaqeHHe — = 81.53 noAyneHo nepBbiM mctoaom Xhhkcom na o6pa6oTKH noaBAe- 
hhA 9poca b 1900 — 1901 rr. 


1 oOii^eH npeyecCHH no AOAroTe upHHHTo SHdMeHHe HbK)KOM 6 a. 

AeTHH yKaabiBaiOT Ha nonpaBKy k stoh BeAHHHHe npHMepHo b 1 ". Ha hc 
ABnaceHHH 8 Ta nonpaBKa mbao cKa*eTCH. 


McCAe 40 BaHHH HOCAe 4 HHX 4eCHTH- 
KOMyfo BeAHHHHy cpe 4 HecyToqHoro 
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KAeMeHC (Clemence, 1948 ) noAy q ha BTopbiw mctoaom ^ '- 81 . 79 . TeopenmecKHe coot- 

HOUieHHH, KOTOpbl Mli nOAb3ytOTCH npH onpeAeACHHH Maccbl AyHbl no nOCTOHHHO0 HyTajJHH, 
noAyqeHbi b npeAnoAO>KeHHH, mto 3cmah HaxoAHTCH b rHApocTaTHqeCKOM paBHOBecun. Pac- 
xo?K4eHHe Me>K4y 3HaqeHHeM nocTo>iHHofl HyxayiiH, BbiBeAeHHbiM h 3 HeoAHOKparabix h xopouio 
corAacyioujHxcH M e>K4y co6ofi H a6Aio4eHnB, h snaqeHHeM, noAyqemibiM ns TeopeTHHecKHx 
cooTHomeHuB, KorAa onpeAeAeHM nocTOHHHaa npeu,eccHH h Macea AyHbi, noKa3biBaeT, mto 
npe4noAo>KeHHe o rHApocTaTiiqecKOM paBHOBecun He onpaBAWBaeTca. IloaTOMy, b HacToaujee 
npeMa Ha«6oAee Ha4e>KHbiM mctoaom onpeAfAeHHa BeAuqHHbi m cAeAyeT cqHTaTb mctoa, ocho- 

BaHHbift Ha Ha 6 A!OAeHHOM AyHHOM HepaBeHCTBe. A^ecJxppHC (Jeffreys, 1948 ) npnHHA m 

81 . 269 , BeAHqHHy, noAyqeHHyio no nocToaHHoB AyHHoro HepaBeHCTBa CneHcepa , 4 »;oHca 
L - 6 / 4378 1 npH no’cTOKHHofi napaAAaKca CoAima 8'.'790 h nocTOHHHofl cHHyca napaA- 

AaKca AyHbi < ^ 3422/526 ( 3H aqeHHe Ae-CnTTepa, De-Sitter, 1938 ). HoBoe aHanemie 

- 3422 / 419 , noAyqeHHoe 4»<e<t><!>P HCOM (Jeffreys, 1948 ) npHBOAHT k 3HaqeHHio m 
- 278 

Page (Rabe, 1950 ) o 6 pa 6 oTaA Ha 6 AiOAeHHH ono 3 nyHft 9 poca c 1926 no 1945 rr. c yae- 
tom 9({>eMepHAHoro cqeTa BpeMeHH h noAyqiiA HOBoe 3Haqem;e aas waccbi 3 eMA« • Ayna 

1 328 452 > 43 

m 


11 COOTBCTCTBeHHt) 3TOMV napaAAaicc CoAHua 

= 8179835 fc 0.00039. 

FIocTOHHHaa AyHHoro HepaBeHCTBa, BbiBeAeHHan Pa6e hs o6pa6oTKH H a6AioAeHHfi 9poca 

b 1930 -1931 rr. 

L = 6/4356 > : 0/0028. 

llpHHHMafl aab L cpeAHee H3 noAyqeHHoro hm 3HaqeHHH h 3HaqeHH« CneHcepa 4>KOHca, 
p a 6e BbiBeA 1 — 81.375 •= 0/026, npn stom napaAAaKC CoAHija npHHHT paeHbiM — 8/7984 

m 

h napaAAaKc AyHbi — 3422'/526. 

Bmboa Maccbi AyHbi no AyHHOMy HepaBeHCTBy Tpe6yeT npe 4 BapirreAbHoro onpe 4 eAeHH* 
napaAAaKcoB CoAHija h AyHbi. H. H. H^eAbCOH (1942) BbiBCA cooTHomeHHe, no3BOAHioiijef‘ 

onpeaeAHTb 1 no Ha6Aio4eHHbiM AyHHOMy HepaBeHCTBy b 40 AroTe CoAHya h napaAAaKTH- 

qecKOMy HepaBeHCTBy b 40 AroTe AyHbi He3aBHCHMO ot napaAAaKcoB CoAHija h AyHbi. 
cTBHTeAbHO, nocTOHHHan AyHHoro HepaBeHCTBa H napaAAaKTHqecKoe HepaBeHCTBO (no BpayHy) 
paBHbl COOTBeTCTBCHHOI 

m 7*7 

L ----- 


% 


1 


m 7:^ sin 1 


P — 49853'.'2 


oTKy4a 

1 =- 4.13744 P . >1. 

m L 


Mbi BocnoAb 3 yeMca sthm coothoiuchhcm 4 ah onpeAeAeHHH m . FlapaAA aKTimecKoe Hepa- 
BeHCTBO Aymae bccto onpe4CAneTCB H3 noKpbiTHii. FIpHMeM 

P = 1 25'.'023 Jr 0"058 (BeponTHan oinn6Ka). 


1 no Ha6AK>4eHHHM 3poca 1930 — 1931 rr. b nepepa6oTKe /^jKetpcJipMca. 

- Ho (fiopMyAe ^le-CnTTepa, cbhsw B a FOii^ew Maccy CHCTeMbi 3 cmah + Ay»a e napa aaakcom Coahiui 
(De-Sitter, 1938). 
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9to 3Ha4eHHe P noAyqeHo CneHcepoM ^jkohcom (Spenser Jones 1930 ctd. 71-1041 
nepepa6oTaBinHM Ha ocHOBaHHH xeopHH BpayHa 3HaqeHHe HbiOKOM6a, BWBe 4 'eHHoe H 3 HafiAM- 

c 1753 "» 1*6 rr n P n L - 6:437 •= 0.002 (c p «r,“ 

* epa 4*OHca h Page) Mb, HMeeM m -81.360 -0.055, 3HaqeHHe, 6AH 3K oe k noAyneHHOMy 

b) C >k a t h e 3e m a h (a), a k b a t o p a H a a b h a a n o c x o a h h a a chaw TsaecTH (a) 
SKBaxopHaAbHblft pa 4 HyC 3eMAH (/?„) 

H. 4. JKoHi'OAOBHq (1952) noAymiA Ha ocHOBe o 6 uiHpHoro rpaBHMeTpHqecKoro M axe- 
pnaAa HOB we 4 aHHb,e o $ H rype 3eMAH h ee rpaBHxaijHOHHOM noAe. n 0 onpe 4 eAeH,„o 

H. 4. ^OHroAOBHMa, c>KaTHe o6ujero seMHoro 3AAHncon 4 a x — ( B TopoH BapnaHx), 

BKBaTopHaAbHaa noexoaHHaa chaw th^cth g 0 = 978.0573, npHneM aScoA^THoe 3HaqeHne 
chaw THHiecTH b floxc 4 aMe npHHaTo paBHbiM 981.274 -0.003 cm. ceK.~ 2 . 

HoBbie aScoAiOTHwe onpe 4 eAeHHa chaw xa>KecxH b AMepnKe h Ahfahh, a xaK?Ke 3 H 3 AH 3 
onpe 4 eAe H HH, BwnoAHeHHoro Kiohchom h fDypxBeHrAepoM b noxc 4 aMe, noKaaaAH, nxo hdh- 
HHToe 4 Aa , I IoTe 4 aMa aHaqeHHe : 4 oa>kho 6biTb y.MeHbmeHo (KaaaHCKHfi, 1948; Berroth 1949 
Jeffreys, 1948; Woodard, 1950). Xoxa b Hacxoaujee B pe M a HeAb 3 a euje c noAHOft yaepe£ 
HocTbK) 4 aTb TOMtioe anaqeHne, o 4H aK 0 H3 Bcex yKa 3 aHHbix onpe 4 eAeHHfl CAe 4 yeT, hto npn- 
naxoe snaqeHHe Heo6xo 4 HMo y Me Hbumxb n P H6AH 3 H T eAbHO na 12 mpa. n P H H a B noaxoMy 
4 Aa i ioxc 4 aMa g u _ 981.262 cm- ceK. -, mw noAynHM cooxBexcxBeHHo g u =. 978.045 cm- cen 
KpoMe xoro, H. /Kohcoaobh., (1956) noKaaaA, Ka K h 3 pasAHHHwx , acxpoHOMo-reo 4 e 3 H- 
aeCKHx 43HHWX mo*ho noAymixb pasMepw o6i S ero aeMHoro 3AA,mcoH 4 a h hoavmha 4 ah 
6oAbiuoa noAyocH axoro 3AAKncoH 4 a 3HaqeH;:e R„ — 6378075 m. 

, r ) n a p a m e r p ijeHxpo6e*Hog chaw ( q ) 


^ WqV4«"9n°49 0 n^ h ?£? IseHH * 3 T n A ”\ C ' Je4Hee SHaaenae m aa nocAe 4 HHe 2000 Aex paeno 
1/99 548.2042053 (Liemence, 1948) b 3(J)eMepH 4 Hwe cyxKH hah 0.0000729211514 pa 4 Ha H 

J - C 0 K 00346767 ' MePH4H ° r ° BpeMeHH ' C hbmh anaiem.™.. R u h gll HMeeM 

TaKHM o6pa3o M , Mb, paccMoxpeAH ace BeAHanHw, Bxo 4 aujHe b npasyio nacxb bw paa<eHna (7) 
H npHHHAH 4AR HHX C Ae4y lOUJIie 3KaqeHHU 

47434.8899 . n pa^uaH 

n v^AnrT s * n 1 

ocwuj ceK.acpeM b pe MeH w ’ 

-) 0.00090768, 

<7# 8.65 • 10 \ 


81.36 ' 0.06, 


Ru — 6378.08 km — 0.04. 
g 0 978.045 -0.003 cm ce K 
] — 296.61 dt 0.57. 
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C 9THMH SHaieHHHMH MbI IlOAy 4HM nO CpOpMy AaM (7) H (8) 

= 3422/453 > 0.014 (*) 

^ 4;n:aM. 

</- £ ~=0!i79dR„ — -Y.\61dg u • 0/170</(-l-) — 0/013rf(l), 

rAe R Bwpa>KeHo b KHAOMeTpax, a <Jg n — b CM-ceK. 

Ha 6 AK> 4 eHHoe 3 HaneHne rr £ , BbiBe 4 eHHoe Kpommcahhom H 3 Ha 6 AKi 4 eHB« KpaTepa Mosting A 
h pacc 4 HTaHHoe no (popMyAaM 4 AH 9 AAnncoH 4 aAbHoft 3eMAH, 4 oa>kho 6wTb Taione ncnpaBAeHo. 
HcnpaBAeHHH 40 a>khm 6biTb BHeceHbi nan 3a onaTne o 6 njero 3eMHoro 9AAHncoH4a, TaK h 
3 a y KAOHeHne 3 AAnn:oH 4 a ot reon 4 a. B pa 6 oTe M. 4- /KoHroAOBHna „06 onpe 4 eAeHHH paa- 
MepoB o6mero seMHOro 9AAHncoH4a“ (1956) yKa3aHbi cpopMyAU h mcto 4, KOTopbiM mo>kho 
noAy uHTb npeBbiuieHne reon4a Ha4 o 6 ujhm 3eMHbiM 9AAnncoH40M h a 6 coAioTHbie yKAOHeHHH 
oTBecHbix ahhhH b nyHKTax Ha 6 AK> 4 eHnft. FIoAb3yflCb sthm, mu noAynHM aah TpHHBHqa h Mbica 
4«6poi5 Ha 4 e>K 4 bi cootbctctbphho 

i 0.058 km j n p eBbIIIieHHH re oM4a na4 o6ihhm 3eMHbiw 9AAnncon40M, 
i 0.090 km I 

I 3"2 | MepH4naAbHbie cocTaBAHtonjne yKAOHeHHif 
— 4/5 | oTBecHbix ahhhH . 1 

Ko 9 <t)$HUHeHTbi 4 nc|)({)epeHyiiaAbHbix rionpaBOK k Ha 6 AK) 4 eHHOMy 3 HaneHHio w £J Bbi 3 BaH- 
Hbix He 6 oAbLHHMH B 3 MeHeHHHMH b npHHHTbix 3 HaqeHHax pa 4 HycoB 3 eMAH H mnpoT nyHKTOB 
Ha 6 AK) 4 eHHH, BbiBe 4 eHbi 4 e-CnTTepoM (De-Sitter, 1927) h Bwpa>KaioTC 5 i CAe 4 yioiijHM o 6 pa 30 M: 

cl-' „ = -O/422/i, — 0/301 h, ~ 0.0104: , i 0.0138s., 

(i. hu 6 a, 1 - * 

y HHTbiBaa 9 tii nonpaBKH h nonpaBKy 3 a npnH«Toe HaMH c>KaTHe o 6 ujero 3 eMHoro 9 AAnn- 
coH 4 a, Mbi riOAynHM CAe 4 yioiijyio BeAHHHHy ir £ no Ha 6 AK) 4 eHHHM KpaTepa Mosting A 

b o 6 pa 6 oTKe KpoMMeAHHa: 

. « 3422/47 =fc 0.09. (**) 

IloAyqeHHbie pa 3 HbiMii MeT04aMii 3 HaneHHH (*) n (**)- yToqHeHHbie b cootbctctbhh c co- 
BpeMeHHbiMH 4 aHHbiMH o (popMe h pa3Mepax 3eMAH, Haxo 4 HTCH B xopouieM corAacHH 4pyr 
c 4 pyroM. Mo>kho ciHTaTb, mto c ouin 6 Koft, He npeBocxo 4 HujeH oahoH coto» 40 AH ceKyH 4 bi 
4yrn, 3 HaneHne nocTOHHHofl cnHyca 9 KBaTopwa AbHoro ropH30HTa AbHOro napaAAaKca AyHbi 
6y4eT — 3422/46, mto 4 acT nocTOHHHy 10 co 6 ctbchho napaAAanca AyHbi, paBHy 10 

77 £ = 3422/62. 



Abtop Bbipa>KaeT rAy6oKyio 6Aaro4apHOCTb npocf). H. 4- JKoHroAOBHny, no4 ibHM pyxo- 

B 04 CTBOM BbinOAHCHa HaCTOflUjaH pa6oTa. 
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Y KAOHeHH >1 B3HTW B CMblCAe: aCTpOHOM HMeCKBH UIHpOTa — re04e3HH6CKa H. 
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